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The Tabor Molding Machine. 


We give herewith illustrations of a mold- 


The carriage is then run under the cross-beam 
until its motion is arrested by a stop which 
can be adjusted to bring the flask to the 


ing machine, which, in a form similar to} proper position with respect to the rammers. 
that shown, has been in use several years, and | Upon the valve being opened the piston rises, 
has, so far as we can learn, been uniformly | and, by means of a suitably shaped piece 
successful, this form being the latest develop- | fixed to the top of the piston rod, the inner 


ment of the idea, and more espe- 
cially adapted to the larger and 
heavier classes of work. Our 
illustrations on this and the next 
page will render the construction 
of the machine easily understood. 

It consists essentially of a cylin- 
der, which, in this case, is placed 
below the floor level in the foun- 
dry, and is fitted with a piston, 
under which steam may be ad- 
mitted by means of the valve 
shown at the side, the same valve 
serving to exhaust the steam after 
its work is done, the piston then 
returning to its place by gravity. 
The base upon which the cylin- 
der stands is extended out at 
either side, and to these extensions 
are attached rods, which pass 
upwards through the cast columns 
shown, to the cross-beam on top, 
the height of this beam being 
adjustable by means of the nuts 
shown, which are threaded to the 
rods. To the center of this cross- 
beam is attached the system of 
levers, to which are attached the 
rammers. 

Passing through be- 
tween the columns are 
rails upon which there 
are two carriages, and 
upon these carriages 
the molds are made. 
A section of one of these 
carriages is shown 
on page 1, above the 
machine, where it is 
seen to be composed of 
two frames one within 
the other, the inner one 
being capable of verti- 
cal motion carrying the 
platen and pattern with 
it, while the outer 
frame, to which the 
truck wheels are at- 
tached, remains still. 
The _ pattern passes 
through the platen just 
to the dividing line of 
the mold, and by mov- 
ing the hand lever seen = 
at the side of the car- 
riage, the plate to which 
the pattern is attached 
can be drawn down- 
wards until the pattern 
is below the platen, 
which serves as a strip- 
ping plate. The en- 
graving shows the car- 
riages as they appear 
when: ready to have 
the flask put over the 


a 


pattern, Supposing this to have been done in 
the case of the carriage nearest the observer in 
the engraving, a sand-box is placed on the 
flask, sand is first sifted over the pattern from 
a riddle in the usual manner, and the flask and 
sand-box filled by the shovel and struck off. 








the mold is taken off, and the operation re- 


advantage, 


At the right-hand end of the 


peated. Where two carriages are employed | pattern is shown a small part of the same, 


with two gangs of men the molds are rammed 
alternately. 

The particular machine illustrated was 
fitted up for making the Gould car coupler, 
and the engravings show the patterns for this 
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which is separate from the body of the pat- 
tern, and so arranged that it may have a 


| vertical movement independent of it. When 


the pattern commences to move downward 
in being drawn, this small part does not at 
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CARRIAGE. 
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frame of the carriage is raised, carrying with 
it the platen, pattern and flask. The sand is 
thus acted upon by the rammers, and upon 
the piston being allowed to descend the car- 
riage is run out, and the pattern drawn by a 
simple movement of the lever, after which 





























once move, but retains its place, 
supporting the sand above it until 
the plate to which the pattern is 
fixed comes in contact with the 
small cross-bar fixed to the rod 
seen below. Up to this time the 
small spiral spring is being ex- 
tended, but the smaller part of the 
pattern then commences its 
descent, and it all moves together 
until the pattern is completely 
drawn. When returned to its 
place all parts move upward to- 
gether until the check-nuts at the 
bottom of the rod come into con- 
tact as shown, when the movement 
of the smaller part is arrested, the 
main part of the pattern continu- 
ing to rise to the position shown, 
compressing the small spiral 
spring as it does so. 

The rammers are of wood, 
shaped to adapt them to the ser- 
vice required, and are attached 
to small plates, which are sus- 
pended from the ends of levers, 
one of which is shown in the 
detail cut on page 2. These 
levers are made with universal 
connections as shown, 
the downward pressure 
being exerted upon ball 
joints, which allow the 
rammers to adapt them- 
selvés. The surface 
covered by each of the 
several rammers, and 
the position of the 
fulcrums of the levers 
upon which they are 
hung, is adapted to the 


4 required pressure upon 


a given part of the 
mold, some of the ram- 
mers being usually 
madelarger than others, 
and the levers being of 
different proportions, 
some fulcrumed in the 
center and others out 
of the center, asshown. 

The side rammers being 
arranged to give greater 
= pressure on account of 


am. more friction there. 





The entire system of 
levers is hung from one 
central point, and it will 
adapt itself perfectly 
until even ramming is 
secured throughout the 
entire mold, the total 





DING MACHINE. 


in place. In this case it was considered to be 
advantagtéous to commence to draw one part 
of the pattern before the other, and, as shown 
by the sectional view of the carriage, its con- 
struction is such as to permit this to be ar- 
ranged for wherever it is thought to be an 


same 


pressure being always 
the same, because the 
piston continues to rise 
until the pressure in the 


mold equals the steam pressure, regardless of 
the amount of sand put into the mold. 

The steam 
form, 


pressure being maintained uni- 


and the rammers being applied in the 
manner to each mold, absolute uni- 
formity is secured, so that when the rammers 
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and system of levers have been adjusted to 
produce one good mold, all the others will be 
like it. Then asthe pattern is drawn with- 
out rapping, and with absolute uniformity, 
the castings will come out alike as to size, 
and in every other respect, which, of course, 
means not only the greatest possible economy 
in iron, but where castings are to be machined 
it saves work upon them, and, in many Cases, 
dispenses with the necessity for machining. 
The rammers are so arranged as to admit the 
use of whatever bars may be necessary in the 
flasks. The builders recommend for use with 
the machine a sand conveyor, elevator and rid- 
dle worked by power, and 
will furnish drawings for 
it where desired, though it 
Only one 
carriage may be used, or 


is not essential. 


if desired the machine can 
be furnished with a simple 
carriage, and used for 
ramming only, the pattern 
being by hand. 
Compressed air may be 
used in the cylinder instead 


drawn 


the lines } a and ¢ @ are equal in length— 
each measures 5.656 inches—and consequent- 
ly each represents a force of 5.656 XK 1,000 = 
5,656 pounds, and this is the stress in each 
beam 

Since f a is equal to ¢ a, and f ¢ is equal to 
b a, it will be readily seen that, if three 
forces acting ona point are in equilibrium, 
they can be represented in magnitude and 
direction by the three sides of a triangle 
taken in order. This principle enables us to 
find the stress in the beams A Band A C by 
9 


forces as shown in Fig. 
We say 


the triangle of 
Thus: 


Draw the vertical line @, fs. 








of steam, but the latter is | 








is usually also more easily 
obtained, but cylinders 
adapted to hydraulic press- 
ure can be supplied. 


usually considered best,and | 
a | 


peek Ir nee 








——— 
After a personal inspec- 
tion of the machine at 
work, and examination of 
the molds made by it, we 
can say that they are remarkable for their 
uniformity and smoothness, and for their 
exact reproduction of the pattern. These 
machines under favorable conditions do the 
work of 15 molders, and, of course, it will 
readily be perceived that they are suited to 
the production of a large class of castings 
where great numbers are to be made. The 
machines are built by the Tabor Manufactur- 
ing Co., 111 Liberty St., New York City. 
ee Se 
Stress in Structures. 


In our previous papers we have explained 
how the stress in beams can be found by the 
parallelogram of forces. Now the same re- 
sults can be obtained by the triangle of 


forces. The triangle of forces is not essen- 
tially distinct from the parallelogram of 
forces. The two are based on the same prin- 


ciples, but we may say that the triangle of 
forces merely expresses the same facts from a 
slightly different point of view. To make | 
this plain we will take the following exam- | 
ple: In Fig. 1 two beams, A Band A (C, are | 
represented, which support a load, W, of 
4,000 pounds; it is required to find the stress | 
in the beams A Band A C. We shall solve 
this problem first by the parallelogram of | 
forces, and afterward solve it by the triangle 


of forces,’and then compare the two methods. | 


Draw the vertical line e a (Fig. 1), and make 


its length represent the magnitude of the | 


load. This we can do by adopting any scale | 
of equal parts, each part representing a | 


pound, or a certain number of pounds. For | 
the sake of simplicity let us use an ordinary | 
rule, let each inch represent 1,000 
pounds, Then the length of the line e a| 
must be 4 inches long to 
Mark on this line 


and 


pounds, the arrow to 


show that the weight is acting downwards, | 


Here, then, our line e a represents completely 
the force due to the load. Through the 


point a draw a line a }, parallel to the beam | 
A B; and through the same point @ draw a | 


line a c, parallel to the beam A C. Here, 
then, we have three forces, represented by the 
lines e a, b a, ¢ a, acting on the point a, and 
in equilibrium. The force 
e ais completely given, but of the forces } a 
and ¢ a we only know, so far, the direction 
in which they act, and we do not know their 
magnitudes. To find these magnitudes, pro- 
long the line e a toward jf, and make a f 
equal to e a. Through the point f draw 
f } parallel toc a; also through f draw f ¢ 
parallel to ) a, and thus complete the paral- 
lelogram abjfc. Now, the lines 6a and ca 

two sides of the parallelogram—with the 
arrows attached as shown—represent the two 
forces completely. In this particular case 


these forces are 


represent 4,000 | 





the diagonal f a@ is that force which is capa- 
ble of producing by itself the same effect as 
the forces b a and ¢ a taken together, and 
since the three forces ¢ a, 6 a,c @ are in 
equilibrium, f @ must be equal to ea, and 
acting in an opposite direction to e a, there- 
fore the arrow on f @ must point upwards. 
But, on the other hand, the line a, jf, in 
Fig. 2 represents one of the three forces 
in equilibrium. It represents the force due 
to the load, and therefore the arrow on dy fs 


must point downwards. Now notice the 
arrows on the three sides of the triangle. All 


point in such a direction in which a point 

















DETAILS OF TABOR MoLpING MACHINE.—SEE PAGE 1. 


vertical, because that is the direction in 
which the load W would travel if left to it- 
self to move. 
represent the force due to the 
for this purpose we use the common rule, 


and make each inch to represent 


Make the length of a, f, to} 
load; and if | 


starting from @ would move in traveling 
completely around the triangle. Indeed, 
this fact may be used for checking the cor- 
rectness of the construction. If the arrows 


/do not point in a continuous way there is 


1,000 | 


pounds, then a, jf, must be 4 inches long, the | 


same as before. Through the point a, draw 


Cy @, parallel to A Cin Fig. 1, and through | 


fo draw f', ¢, parallel to A B, meeting @, ¢, 
in the point c,, and thus complete the tri- 


angle, Fig. 2. 


must point downwards, because that is the 
The arrow 


direction in which the load acts. 
on f, ¢, Must point in 

the same direction ¢ 
that on fc ord a; and 
the Ay Ce 
must point in the same 


AS 


arrow on ce 


| 
| 
| 
| 





Fig. 1. 


| direction as that on ae orf db. The line a, cy 

represents the stress in the beam A C; and 

the line 7, c, represents the stress in the beam 
A B. And these stresses are precisely the 
| same as those found by the parallelogram of 
| forces in Fig. 1, because the triangle a, /, 
| Cy is equal in every respect to the triangle afc. 


| Comparing the triangle of forces in Fig. 2 
}with the parallelogram of forces in Fig. 1, 


| we notice that the arrow on a, fy points 
| downwards, and on ac the arrow points up- 
| wards. The reason for this difference is that 
in Fig. 1 the Jine fa represents the resultant 


| 1 
er ; 
|of the two forces ) a and ca; 


in other words, 


The arrow on the line a, f 








something wrong in the construction. 

Now notice the effect of position. 
pose we move the beam A C into the posi- 
tion represented by A D, but leave the beam 
A B undisturbed, both supporting the same 
load as before. 
the stress in the beams. 
draw through the points a and f (Fig. 1) the 
lines d a and f g parallel to A D, and pro- 
long ab tog and fc to d, and thus complete 
the parallelogram of forces. The line d a 
represents the stress in the beam A JD, and 
the line g a represents the stress in the beam 
AB. Since dais longer thane a, ard ag 


Sup- 


a + a, 


d; 











v4 Fig. 2. 
]. 
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STRESS IN STRUCTURES. 


is longer than 6 a, we know that the stress is 
increased in both beams, and this increase of 
stress is caused by simply changing the 
position of one of the beams. The same 
result is shown in triangle of forces, Fig. 3, 
which requires no further explanation. 

From the foregoing we learn that the 
closer we move the ends B and C of the 
beams to the vertical line A a, the less will 
be the stress in the beams fora given load ; 
and, conversely, the further we move the 
ends B and (from the vertical line A a the 
greater will be the stress in the beams. 





We must not overlook the fact that the 


It is now required to find | 
Here we simply 


stress found by the foregoing construction 
will not be altered by increasing the length 
of the beams, so long as their position re- 
mains the same ; but the power of the beam 
to resist pressure is greatly reduced by in- 
creasing its length, and the effect of this 
power must be treated in another way, to 
which we shall refer later. 

From the foregoing it will be seen that the 
posi.ion of beams is of great importance, and 
if a structure is to be erected with the mini- 


mum amount of material, great attention 
must be paid to assigning the proper positions 


It will be advantageous to 
the reader to draw beams 
similar to A Band A CU in 
different positions, and find 
the stress for each position 
and different loads; follow- 
ing this course will make 
him familiar with the 
subject. 

The triangle of forces 
also teaches us: If three 
forces acting on a point can 
be represented in magni- 
tude and direction by the 
three sides of a triangle 
| taken in order these forces 
are in equilibrium. 

eer eee 
The Highest Reotative 
Speed. 


to its members. 
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A short time ago we had 
an inquiry from a corre- 
spondent who wished to know what was 
the highest rotative speed yet attained. 
The highest speeds we found recerd of were 
attained by apparatus designed to show 
the rate at which light is projected through 
space from a luminous body, the rotative 
speed thus attained by a small spindle carry- 
ing a small mirror being 800 revolutions per 
second, or 48,000 per minute. But know- 
ing that Prof. John E. Sweet, while at 
Cornell University, had constructed an ap- 
paratus in which very high speed had been 
attained, we asked him for some account 
of it, and in reply have received a letter 
from which we quote the following very in- 
teresting account. 

‘While at Cornell, Prof. Anthony be- 
came desirous of measuring the duration of 
a flash from the discharge from a Leyden 
| jar, or, in other words, how long a flash of 
lightning exists. The plan he schemed and 
we carried out was this: A shaft with a 
grooved pulley upon it inch in diameter 
was mounted on journals ;’; inch in diam- 
eter and 1 inch long. This shaft had on its 

projecting end a cube of polished steel, 
each side of which served as a mirror. 
This cube was revolved within a dark box, 
whose inner surface was lined off with a 
series of black and white lines; looking 
through a hole in the box, with the box 
illuminated and the shaft at rest, the white 
and black lines would be seen reflected from 
whichever of the polished faces of the cube 
was in position. Rotating the shaft at 
a very moderate speed, the lines would 
disappear as lines, and the band appear gray. 
But when illuminated by an electric spark, 
however fast the shaft might be rotated, the 
lines appeared as distinct as when at rest. 
| By the use of a small engine and counters a 
speed of 60,000 turns a minute was main- 
tained for considerable periods. The method 
of determining the speed was this: on the 
shaft was cut a screw, and in this screw was 
set a wheel with 100 teeth; on this wheel 
| was a make and break piece, which moved 
by electricity a pen on the chronograph. 
Another pen operated by the standard clock 
marked the seconds on the same sheet of 
paper. Whenever ten marks from one pen 
came within the seconds marks of the other, 
| the speed of the shaft was known to be 1,000 
a second. One, te realize what an enormous 
speed 60,000 a minute is, needs to see the 
thing go. This made the sliding surface be- 
tween the shaft oil and box over a half mile 
a minute. This is the highest number of 
revolutions I remember ever hearing of, but 
not the highest sliding speed. I do not call to 
mind the particulars of the case, but re- 
|member a higher speed has been reported. 
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a proposition to 
greased troughs. 


I have recently read of 
run cars on runners in 
Were some means available to obtain the 
speed without mechanism, a speed imprac- 
tical on our present system could be ob- 
tained, and I believe with less loss of power. 
Ata high enough velocity a greased runner 
would go easy, and without danger from 
heating.” 
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The ‘ Vesuvius” and her Armament. 


By M. W. SEWALL. 


/ 
/ 
| 


THIRD PAPER. 


To prevent accidents, a system of inter- 
locking has been devised, which renders 
them not only improbable, but nearly impos- 
sible. Each handle for the operation of a 
given part is positively locked so that it can 
be moved only at the proper time. Should 
the hydraulics give out by any cause, the 
weight of the barrel would cause it to fall 
out of position. To prevent this, heavy bolts 
have been provided, and the position of these 
is interlocked with the operating lever of the 
loading section and with the firing lever. 
The bolts are shown in Fig. 44. 141 is a 
heavy bronze casting, which carries the bolts, 
142. They are of steel, 4x14 inches. When 
thrown into place they pinch under 140, 
shown in the side view. They are operated 
by handle 145 on shaft 147, which carries 
short toes 151 projecting upward into pockets 
cut in the bolts. 

The order of working the guns with the 
result of each movement will show 
plainly than any other way, perhaps, the 
completeness of the interlockings. 

We will assume that the barrel is up and 
the gun has just been fired. 

1st. See Fig. 5, lock firing valve by handle 
No. 10. This operation unlocks the bolts by 
throwing toe 150 out of the path of 148. 

2d. Throw back bolts by lever 145, and 
with them hook 149 carried on the bolt shaft 
147. This hook releases the pin in handle 
No. 2. No. 2 is the lever by which the 
hydraulic valve for depressing the barrel 
is operated. 

In Fig. 1 A (last paper), bell crank 119 is 


more 


on the barrel raises the lower arm when the bar- 








rel comes into its closed position. This motion 
is transmitted by rod 17 to plate with a hole 
through it, into which a horizontal bolt at- 
tached to the valve locking handle 10 may | position shown of handle 3 is that occupied 


| the loading cylinder. 


enter when the barrel is up and the barrel 
bolts are in. The descent of the barrel, 
in obedience to movement of handle No. 2, 
causes the plate mentioned to pass in front 
of the firing valve unlocking handle bolt. and 
so that cannot be moved to unlock firing 
valve until the barrel is again raised, and 
through the interlocking of 150 by 143, the 
bolts thrown to keep it up, thus releasing 
150. The movement of bell crank 119 at 
the lowering of the barrel is caused by a 
stiff spring. Rod 17 carried in addition to 
the plate above mentioned, stop 146, which 
as the rod falls presents itself in front of toe 


144 on bolt-shaft 147, This prevents the 
bolts from again being thrown into the 
position of locking the barrel, until such 


time asthe barrel is again raised, and lifts 
rod 17 by bell crank 119. 

As the barrel approaches its loading posi- 
tion, it depresses an arm 54, see Fig. 4, 
which unlocks lever 3 by means of piece 52, 
which is keyed to the same shaft as 54, thus 
forming a bell crank. 
stop to 51, which by rod 382 is connected 
with lever 3. Lever 3 or the loading lever 
is directly attached to a piston valve which 
controls the flow of liquid to both ends of 
This valve is unbal- 
anced, so that it tends to remain at the end 
of the stroke, which will keep the ram in 
the position ready for loading. A _ pilot 
valve operated by lever 4, directly behind 1, is 
used to unbalance the. piston valve, so that 
it will remain in 
while the pilot valve is open. 


This piece 52 forms a 


the opposite direction, 
Rod 21 is the 
connection to said pilot valve ; rod 31 also 
connected to the arm of 4 has its lower con 
nection with 63, which, with shaft 
arm 62, forms a bell crank. When the ram 
crosshead 66 the end of 


65 and 


nears its stroke, 


it strikes 62, thus automatically reversing | 


pilot valve, and also the piston valve and 
ram itself. 

On the return stroke of the ram, the head 
66 strikes the pawl on 61, and by the means 
of 38, the upper end of which is attached to 
lever 16, right-hand of 
16 from its position in the path of a pin 
in lever 2 for operating the barrel, thus 
allowing that lever to be moved. This lock 
is to prevent the barrel being elevated before 


removes the end 


the pushing pin in 76 is re-drawn from the | 
shown supported on the nearest tie bar ; a pin. end of the barrel, which it must enter slightly | for the safety of the 


to pusb the projectile in. Lever 16, which 


Tht VESUVIUS AND HER 


locks 2, is thrown into the locking position 


by the loading motion of handle 3, and 


attached to it by the slotted link 34. 


ARMAMENT. 


is 
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when the ram is in readiness to load. The | loading are locked until the firing valve is 
valves for operating the ram for elevating | again locked, when they are released in the 
the loading section of the barrel are similar | proper order. 

to those for the loading ram. 1is the pilot It may be well to state here the principle 
valve handle; the 

interlocking attach- f ‘s 
ments have been al- 
ready shown in the 
preceding. 

When the ram 
reaches the loading 
position on its back 
stroke, a 
struck, and the re- 
volver may 
brought into 
for the 
charge. 

The 


comes 


















Lever 





Barrel-Latch-Lever+ 


gong is 





Elevating 





be 
posi 
tion next 
it 
firing 
position moves bell 
crank 119, Fig. 14, 
which carries rod 
17 up, thus releasing 
1438 ; it also removes 
the plate from in ‘ 
front of bolt at- 
tached to firing 
valve, unlocking 
handle 10. The re- 
lease of 148 allows 


barrel 
into 


as 











Locking Lever 


So — 












bolts 142 to be 
thrown in by lever 
145. This motion 


i causes hook 149 to 

pass over the pin in 
' lever 2, which locks 
| it so the barrel 








| cannot again be Centre Line of Revolvers 
| lowered. A pro | 
| jection on the side 

of 148 presents itself 

before 150, when the | 


| latter, which is car 
ried by vertical shaft 

| 18, used to transmit 
the motion the 
locking handle to 

| the conning tower, 


of 


isin the locked posi 
| tion of firing valve. 
|The movement then { 
| of the locking bolts | 





Closed position of 





Breech Section 


» ” 
Stand DW raised higher than drawn 


See Plan View 





Vig. 4. 


the barrel must be made, in order that the upon which this gun is founded. Even 
firing valve may be unlocked, and when though it has been long before the public, 


this is accomplished the toe 150 locks 143, 


many still seem to think that dynamite is 
used as an explosive in the gun. 


so that, through it, all of the motions for It is, how- 
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ever, not so. It is purely a pneumatic gun, 
and any high explosive may be thrown from 
itin the projectile as an aerial torpedo. 

In most of the guns built by the Pneu- 
matic Dynamite Gun Co., 1,000 pounds per 
square inch is the initial pressure used. In 
this case, however, it was deemed advisable 
to use only 750 pounds. The same initial 
pressure is maintained, no matter what the 
range is to be. The limit for a projectile 
weighing 500 pounds is about 2,150 yards. 
If a range of 1,000 yards is required, the 
discharge valve is closed sooner, thus cutting 
off the pressure shorter, and using the air 
more expansively, exactly as steam is used 
in an engine cylinder. 

The storage reservoir is filled with com- 
pressed air at 2,000 pounds pressure, and the 
volume is much larger than that of the firing 
reservoir, The largest quantity of air de- 
sirable at a single shot with a heavy pro- 
jectile is about 150 pounds on the gauge. 
That the final pressure in the firing 
reservoir after firing will be 600 pounds. 
The storage reservoir is now drawn upon, and 
the pressure restored to 750 pounds before 
firing again. 

At the official firing for rapidity, 5 shots 
were fired from each gun (15 in all) in 17 
minutes, only one gun was operated at a 
time in this case, The storage 
gauge fell during this time from 2,000 
pounds to 1,300 pounds, and the air com- 
pressors were not running. The 
loss per shot was 98 pounds on the firing 
reservoir gauge. 

In the following description of the firing 
valve, it must be borne in mind that the 
whole interior of the valve casings is filled 
with the reservoir pressure, and that all the 
operations are performed by first exhausting 
this pressure from certain parts, and then 
restoring it again. The only time of ex 
haustion is at the instant of firing. 

The discharge valve, the casing of which 
is shown at 2}, is only a part of the firing 
valve so-called. 
the discharge and the auxiliary valve ; and 
the auxiliary valve consists of two valves, the 
main auxiliary and the primary valve. 

The requirements of the firing valve are 
as follows : 

1st. To cause a large opening between the 
firing reservoir and the barrel of the gun, 
and to close the same before or when the 
projectile leaves the muzzle of the bore. 

2d. To operate once only, until further 
movement of firing handle is made. 

3d. To show at the same setting, the same 
loss of air on the gauge of the firing reser 
voir after each discharge. 

To accomplish the above : 

ist. We must have a valve worked by 
power. The pressure with which a poppet 
valve covering a 12 inch diameter opening, 
allowing a seat 1 inch wide is the area ofa 
14 inch diameter circle x 1,000 153,940 
pounds. This large force may be reduced 
by using an annular ralve to some 90,000 or 
100,000 pounds, 

2d. In order to obtain equal losses, the 
operation of the discharge valve must be 
automatic and in equal times; otherwise a 
slow or quick movement of the firing handle 
would give largely varying results. 

8d. The closing of the discharge valve 
must be very rapid, or a throttling of the 
flow will occur and the work done on the 
projectile in the barrel will not reach the 
maximum efliciency in the half nearest the 


is, 


reservoir 


average 


The firing valve consists of 


muzzle. 
and built, and the results obtained in a large 
number of firings is quite remarkable. 

Official record of firing with the 8-in. gun 
on June 25, 1886: 


Several valves have been designed 


Initial Final 


Pressure. Pressure. Loss. Elevation Range. 
1005 955 50 10°-40’ 1838 feet. 
1000 950 50 10°-40' 4859 ** 
1003 953 50 10°—40' 4R38 
1000 950 50 10°—40 {i838 * 
1000 950 50 10°-40' IR38 

Weight of projectile 130} pounds. 
In the Vesuvius trials here mentioned, 


the trial board of officers allowed the com 
pany to substitute plug projectiles for the 
standard 200-pound shells, on account of the 
large cost of the latter. 


AMERICAN 


Official trial of Vesuvius for rapidity of 
action, Oct. 9, 1889: 
STARBOARD Gil nN 


Port Gun. MIDDLE GUN. 
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750 680 70 750 645 105 TO 632 118 
750 676 74 750 641 109 750 638 112 
750 676 74 750 636 114 750 645 105 
750 674 76 750 646 104 THO 630 = 120 
750 672 78 750 654 96 750 632 118 


These plug projectiles have but about two- 
thirds or less of the range of the standard 
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ed 
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Fig. 5. 








shell, as they are of the full caliber of the 
gun, but without the spiral tail, which 
gives a slight rotation, and consequently a 
smooth and regular trajectory to the shells. 
After the trial for rapidity of action, that 
for the range was made by firing one 10-inch 
sub-caliber shell from each gun, with the 
result before mentioned. 
lls 

It will be quite generally regretted that, 
as it now seems, there is to be no competitive 
of the aluminum and manganese 
bronzes, owing, as it is said, to the failure of 
the manufacturers to agree upon details of 
It is, however, announced that a 
test of the aluminum bronze will take place at 
Watertown, and the Cowles Aluminum 
Bronze Company have asked the Navy De 
partment to detail one or more officers 
witness the tests. 


tests 


the tests. 


to 


It would seem that when rival manufactur 
ers in such cases really want competitive 
be made, disinterested engineers 
could be chosen to make the tests, and left 
entirely free to arrange the details. There 
is little doubt that plenty of engineers could 
be named who could arrange a series of 
tests of these metals that should determine 
their relative merits in respect to the point 
under dispute, and that is what both com 


tests to 


panies profess to desire to have done. <A 
failure to make competitive tests because the 
details cannot be arranged satisfactorily to 
both parties will be interpreted by many 
people as an indication that 
afraid. 


somebody is 


———_ ae — 


The Committee on Labor has reported to 
the House the bill making eight hours a day’s 
work for all laborers employed by the 
Government. In a report on the bill the 
committee says that the question of shorten 
ing the hours of labor is being considered 
the world over, and in the main the work 
men bave succeeded in having the hours 
reduced. The committee thinks the 
ernment can well afford to set an example of 
liberality to the rest of the world, and accord 
the same hours to its laborers as it does to its 
clerks. 


Gov 


It is recommended that the bill, as 





amended, be passed. 











THe Vesuvius AND HER ARMAMENT.—SEE PAGE 3. 
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The Mason Fire Sprinkler Alarm. 


Where a fire causes the opening of an au- 
tomatic sprinkler it is, of course, desirable 
that some one about the building shall be 
notified that such opening has taken place, 
in order that such action may be taken as 
seems necessary; while if a sprinkler opens 
by the giving way of any of its parts when 
there is no fire, it is, of Course, important for 
the 
that the water may be shut off, a good deal 
of 
opening, by flooding. 


watchman or some one to know it, so 


loss having resulted from such accidental 


The accompanying illustration gives a sec- 
tional view of an alarm which is being sup- 
plied by the Mason Regulator Co. of Boston, 
that is designed to give unmistakable notice 
when a sprinkler opens from any cause, a 
lowering of the pressure in the water service 
pipes causing a whistle to be blown. 

As shown by the engraving, the device is 
attached to a steam pipe leading to the whistle 
and toa pipe connected with the sprinkler 
The piston Dis a loose fit in 
. 


system at_X, 
the chamber 
around it and equalizes the pressure top and 
bottom. The at V 
into the chamber QO, and presses upward a 


and the steam passes up 


water entering passes 
diaphragm, which, by means of the connect- 
pins Y Y, compresses a spiral spring S, 


tension upon which can be regulated by 


ing 
the 
the nut at the top. 
sprinkler or from any other cause, the press- 


If, by the opening of a 


ure in the water pipes is reduced, the spring 
the diaphragm 
downward, and at the same 


S_ forces 
— time opens the small valve 
kh, to 
from the chamber @ through 
the steam passage Z Z to the 
exhaust. 


allowing steam pass 


The pressure being 
thus removed from the top 
of the piston D, it rises by 
the 
below 


unbalanced 
it, 
crank /, 


moving the bell- 
the lever 
W to 
will then 


releasing 
R, which drops and permits the weight 
open the whistle valve. The whistle 


pressure | 


continue to blow until some one again sets the | 


machine. The device 


has, we are informed, 


proven its value in a 


coh 





ia 
i] | number of instances 
| | by preventing the un 
| necessary flooding of 
buildings and wetting 
| of stock, 
| | 
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may be applied in such a way as to give notice 
when boiler pressure falls below a given point, 


or it may be used on water-works systems, 
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Steam as a Fire Extinguisher. 


The use of steam as a means of extinguish- 
ing fire is not new, and its advantages, in 
point of convenience, and, for that matter, of 
efficiency over many other commonly-prac- 
ticed methods, have frequently been given 
prominence. There have, however, been 
cases where the method has failed completely, 
and much damage and disappointment has 
resulted, leading eventually to serious ques- 
tioning whether steam really deserved all the 
praises bestowed upon it as a fire extinguish- 
er. It will, therefore, not be amiss to direct 
attention to the very important circumstance 
that the conditions essential to the success of 
the method are occasionally wholly ignored, 
and, in cases of failure to act efficiently, the 
causes are generally not difficult to find. 

The prime requisite of success is that the 
space in which the fire is burning should be 
inclosed so that free access of air is cut off, 
and steam under pressure and in ample quan- 
lity can be let into the apartment. It must 
be borne in mind that the efficiency of the 
steam in extinguishing fire is due simply to 
the fact that the vapor displaces the air, and, 
with it, the supporter of combustion, atmos- 
pheric oxygen. If this circumstance were 
given due thought, there would be less disap- 
pointment and fewer heavy losses where 
steam jets are depended upon for fire protec- 
tion. A few years ago, we believe, reports 
of experience in Germany with the steam 
method recorded decidedly unsatisfactory re- 
sults, and inquiries were frequent as to the 
exact conditions under which it was practiced 
in mills in this country, where it was known 
to have rendered excellent service. The whole 
secret of success, however, if such it can be 
called, is in the correct application of the 
simple principle we have stated.—Engineer- 
ing and Building Record. 

——_+>o—___—_ 

Perhaps one of the best examples of a me- 
chanical device working its way into great 
prominence against early prejudice is found 
in the steam pump. When the late Henry 
R. Worthington invented his direct-acting 
steam pump, and proposed to use it for feed- 
ing boilers he was met by eminent engineers 
towhom he showed it with the remark to the 
effect that, while it was ingenious and all 
that, no one wanted such a pump. This was 
the first reception of a machine which, in 
various forms and modifications, made by 
different and different 


manufacturers for 


The device | purposes, is in use in every civilized country 


world, and on board 
every steamship. No one 
doubts its utility, or its in- 
fluence on mechanical pro- 


in the 


Perseverance won in 
the steam 
as it has in the in- 
stance of many another in- 
vention, It is not wise to 
drive bullheaded against all 
mechanical opinion, and it 
is equally unwise 
to be turned aside 
by every contrary 
opinion. Mr. 
W orthington’s 
belief in himself has been an 


gress, 
the instance of 
pump, 


erhaust 





excellent thing for the 
world. 
—-- 


The 
monopoly in the business of 


disadvantages of a 


telegraphing were well illus- 
trated by the fire in the 
Western Union building at 
New York. 
even one well-organized op- 
position Company, the busi- 
of New York, and 
incidentally of the country, 
would not have suffered the 
shock it did suffer. What 
happened, as the result of 
this fire, is likely to happen 
at any time, still further 
aggravated, It is likely al- 
ways to happen until there 
are more telegraph companies in business, 
or until the Western Union duplicates its 
plant. 


Had there been 


ness 
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Odontics, or the Theory and Practice of 
the Teeth of Gears. 


By Geo. B. GRANT. 
TENTH PAPER. 


TWISTED, SPIRAL, AND WORM GEARS. 
98.—STEPPED GEARS. 
When two or more gears, Fig. 80, of the 
same pitch diameter, are placed in 
the same shaft, they will evidently act as in 


contact on 





~ Sy 
Q AS. ; 


atl | ~ 


Stepped gear 


dependently of each other as if they were 
some distance apart, while they appear to act 
together as a single gear with irregular teeth. 
They are known as ‘‘ Hooke’s Gears.” 

It matters not how many different kinds or 
numbers of teeth the 


several gears may 
have, or in what order they are arranged, 
if those that work together on op 


posite shafts are matched. They may be 


given an irregular 


arrangement, as in 
Fig. 80; a spiral ar- 


rangement, as in Fig, 
81; a double spiral, 
or ‘herring - bone” 





arrangement, as in 
Fig. 82; a circular 
arrangement, as in 


Spiral arrangement 


Fig. $1. 


Fig. 88, or otherwise 
at will. 
99.— TWISTED TEETH. 

The thickness of the component gears has 
nothing to do with the theoretical action of 
the stepped gear as a whole, and therefore 
we can have them as thin as required. If the 
thickness the component 
character of the gear is not apparent, and it 


is infinitesimal, 
is known as a twisted gear, Fig. 84. 

When the teeth are twisted there may al- 
be 
or more points 
at 
the line of cen- 


ways one 


of contact 


ters, where the 
theoretical 
friction is 
and 
therefore they 


nothing, 


are particular 
ly well suited 





Double spiral arrangement ; 
for rough cast 


Fig e 82, 
YJ teeth. Fur 
thermore, if the teeth are badly shaped 
the twisted arrangement tends to distribute 


the errors so that they are not as noticeable. 
The oblique action of twisted teeth tends 


to produce a longitudinal motion of the 
gears upon their shafts, which must be 
guarded against. This end thrust may be 


avoided by so forming the twist that there 
are always two 
oblique — bear- 
ings between 
the teeth, act- 
ing in opposite 
directions, as 
in the herring- 
bone arrange- 
ment, 

The twisted 
form of tooth 


is 





Circular arrangement 


rig. S83. 


seldom 
found in prac- 
tice, except in the form of spiral and double 
spiral teeth, for the difficulty of forming other 
twists is great. 


100.—EDGE TEETH. 


If tooth 
that some part of the twist at the pitch cylin 


the twist of the twisted is such 


der is always upon the line of centers, the 
gears will always be in action whether there 
are full teeth or not, and they will work with 
theoretical accuracy if they are reduced to 
thin edges in the 
pitch cylinder, as 
in Fig. 85. 

The friction of 
the edge tooth is 
theoretically 
nothing, as there 





is no sliding of 
the teeth on each 
There is 
but one point of 


other. 


Zi) 


Twisted arrangement 


oft : contact, and that 
Fig. 84, ; 


is always upon 

the line of centers; but if any power is car- 

ried, the pressure will soon destroy the single 
point of contact. 

If 


stronger, but there will still be but one point 


the edges are thick the action will be 


of contact. 
101.—INVOLUTE TWISTED TEETH. 
When the 
lute, and the twist is such that some part of 


form of the tooth is the invo- 
it on the pitch cylinder always crosses the 
line of centers, the teeth will remain in con- 
tact, the 
parallel axes are 


when 


Vig. S5. 





separated, until 
their points are 
separat ed, al 


though the con- 
tact may some 
times be very 
short or even 


point contact. 


The straight in 


Ledge teeth 


volute tooth will 
fail the 
than the tooth are. 


“as soon us of contact is” less 


are 
Twisted involute teeth are therefore partic 
ularly valuable for gears for driving rolls, or 


for other purposes where the shaft distance 
is variable, 


102.—FORMATION OF THE TWISTED TOOTH, 


When the twist is a uniform spiral there 
the 
tooth, but the twisted tooth in general can be 


are convenient methods for shaping 
formed only by the processes of (27), (28) and 
(29), and then only when the twist is not 
very irregular. 

The principle of the linear planing opera 
tion of (29) is the same as for the straight 
tooth, but the blank must be rotated accord- 
ing to the form of the twist adopted, while 
the tool The 


are independent of the feeding motion, and 


cutting. twisting motions 


IS 


are repeated at every stroke. 
103.—SPIRAL GEARS. 


The spiral gear is that particular form of 


the twisted gear which has uniformly 


twisted teeth, and it is, therefore, a particu 
lar form of the common spur gear. It has 
such peculiar properties that it is often 


classed by itself as a separate form of tooth. 

The normal spiral section is that section of 
the teeth of the spiral 
gear that is made by 
aspiral surface, called 
that 
right angles with the 
teeth, 
went, for spiral teeth, 


a helix, is at 


It is the equis 








Normal Rack, 
Fig. 86. 


of the normal section 


of the spur gear that 


is made by a plane, or of the normal sec 
tion of the bevel gear that is made by a 
sphere. As with spur and bevel gears, the 
action of the teeth on each other should 
be studied upon this normal surface. As the 
helix cannot be represented upon a plane 


it be imagined, and as it is ob 


scure, it requires close attention, 


figure must 

Any two spiral teeth will work together, 
provided their normal spiral sections are con 
jugate (24), and, as the shape of the normal 
spiral section is independent of the angle of 
the to 
gether, approximately, on 


work 
that 


spiral, two spiral gears will 


shafts are 


askew This will be seen more clearly if the 
spiral section is imagined to be a flexible 
sheet-metal toothed helix, which can be coiled 
about the shaft of the gear, for it can evi 








dently be coiled close or loose without affect 
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ing the shape of its teeth. If coiled close, 
with a lead, it runs nearly at right 
angles to the shaft, and the gear approxi- 
mates to the spur gear, while if the lead is 


short 


long the gear approximates to the screw, 

As the diameter of the spiral gear increases, 
the teeth straighten, and when the diameter 
is infinite and it is a rack, they are straight 
and in no way different from those of a com- 
mon rack, 


104.—THEORY OF SPIRAL TOOTH ACTION, 


The Willis theory of the action of spiral 
teeth is the one generally accepted, but it is 
not correct. It assumes that the action be- 
tween the gears 
is upon a sec 
tion by a plane 
through the 
axis of the gear 


OCT A 
Spiral Rack, 
meee and the com 
mon normal to 
the two axes, and that the section of the two 
gears made by the plane act together like a 
rack and gear, 

When the axes are at right angles, and the 
spiral angle is great, this theory is apparently 
correct, the error being practically imper- 
ceptible, but, as the axes become more nearly 
parallel, the error is more apparent, until, 
When they are parallel, the error is plain 
enough. Willis applied his theory to worms 
and gears, on axes at right angles, and evi- 
dently did not consider the spiral gear in 
general, 

The action between spiral teeth is not upon 
the axial sec- 
tion, and it is 





not that of a 

rack and gear, 

but when : 

there is any Ve ~ 

action at all Beale’s Experimentat Gears. 
Fig. 88, 


it is upon the 
normal spiral 
section, See the AMERICAN MAcHINIst for 
May 19th, 1888. 

When the axes are parallel the normal 
spiral sections, as well as the sections made 
by a plane normal to the axes, are conjugate, 
and therefore the action is correct and along 
The action is also continu 
ous when the axes intersect and the gears are 


a line of action. 


bevel gears, 

When, however, the axes are askew, the 
normal spiral sections are not necessarily con- 
jugate, for they coincide only on one line, the 

common normal to the 
Therefore, 
there is no continuous 
tooth 
in one particular case, 


two axes, 
contact, except 


the teeth being in con- 





Gnisak Eade Géeiive tact only foran instant 
as they pass the normal. 

The special case for which spiral teeth on 
askew axes have continuous tooth contact, is 
that case of the involute tooth when the base 
cylinders are tangent and the gears become 
See (175) and 
In that particular case the teeth have a 
As 
the spiraloidal gear is fully described in its 
it will further 


spiraloidal skew bevel gears. 
(176). 
sliding conjugate action on each other. 
place, not be considered 
here. 

This theory is corroborated by experiment- 
al gears made by the Brown & Sharpe Manu 
Mr. O. J. 
whom the theory of the spiral 


facturing Company, for whom 
Beale, to 
gear is much in- 
debted, made a pair 
of theoretically per 
fect 
exactly alike, with 


spiral gears, 
aspiral angle of 45°, 


working on shafts 





at right angles, and 
of 
size 


Equal ‘TH yp; 
such a large Gears Uh Fig. 
that the 


plainly observed. 


action of the teeth could be 
See Figs. 88 and 90, 

be 
gether properly at any shaft distance, but 
if to the 
normal, base cylinders are 


seale’s gears cannot made to run to- 


are brought 


their 


their ends commoy 


and in 
bevel and 


contact, they skew 


the 


rears 


show action required by  Olivier’s 


theory. 


But, although the action of spiral gear 


On 


teeth is intermittent, and their contact is the 
oretically perfect at one instant only, when 
they are passing the common normal, they 
are very nearly in contact all the time and 
Spiral teeth 


of ordinary sizes work together with a re- 


the action is practically perfect. 


markably smooth action. 


105.—FORMATION OF THE SPIRAL TOOTH. 


As the spiral rack has an ordinary straight 
tooth, we can conveniently derive the spiral 
tooth in general from it by a method that is a 
form of the molding method of (27) for spur 
gears. 

If a plane is moved in any direction upon a 
cylinder it will move it, as if by friction, 
with a speed that depends upon the direction 
the 
sulting motion between the plane and the 


of the motion. If we imagine same re 


pitch cylinder, and assume that the plane is 





Spiral Worm Gear and Worm, 
Fig. 91, 
provided with hard and. straight teeth run 
ping in any direction, it will mold the plastic 
substance of the cylinder and form spiral 
All spiral teeth formed by the 
same rack will have normal spiral sections 


teeth upon it. 


that are approximately conjugate to each 
other, and they will work together inter 
changeably. 

This may put 
shape by a modification of the process of (28) 


process be into practical 


for spur gears, by substituting a planing 
The tooth 
has the shape of the normal section of the 
rack, and, as it 
with the axis of the gear blank being shaped, 


tooth for the molding rack tooth. 
is reciprocated at an angle 
both the tool and the gear blank receive the 


sa 
rhe 


cutting face of the tool is normal to the direc- 


motion of the plane and pitch cylinder, 


tion of its motion, which motion is tangent 
to the direction of the tooth spiral. 

The linear process of (29) may be used, the 
plane of Fig. 20 representing, approximately, 
the normal spiral sec. 
tion of the 
Thus, if the planing 
tool or the equivalent 


gear. 


milling cutter receives 
if 





a motion as in a 


Worm Gears 


plane rolling upon 
the base cylinder, the involute tooth will be 
produced, 

The spiral tooth may be formed by the 
linear planing process of (29), directly ap- 
plied on the principle that the spiral tooth is 
tooth, 


ceives a planing motion in the direction of 


a twisted spur The planing tool re 
the axis of the gear blank, and both tool and 
blank receive the feeding rolling motion that 
would produce the spur tooth of the section 
In addition, the 
blank receives a motion of rotation while the 


that is normal to the axis, 
tool moves, that is repeated for every stroke 
of the tool. the tool 
set normal to the axis of the gear. 


The cutting edge of is 
The spiral tooth may also be formed by a 
tool that is formed to the true shape of some 
section of the tooth, preferably its normal sec 
tion, and which is guided in the tooth spiral. 
This is the process used to shape a worm, the 
tool being guided by a screw-cutting lathe. 


The process generally used to mill the 
teeth of the spiral gear is the equivalent of 
the last-described operation. The milling 


cutter is shaped to the normal section of the 
tooth space, and is guided in the tooth spiral 
by 
blank while the cutter is working in it. 


a special feeding device that rotates the 





Of these processes the planing process of 
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(28) is the best, as it produces the tooth with 
theoretical perfection, and because all gears 
formed with the same tool are conjugate and 
But the screw-cutting 
are for 


and 
the 


and 


interchangeable. 
milling processes most in use, 
reason that they are more expeditious 
better adapted to the common machine tools, 
and it is therefore necessary to study the 
shape of the normal section of the tooth with 


some Care, 


106.—THE NORMAL PITCH. 

The real pitch of the spiral gear is meas- 
ured on a section that is normal to its axis, 
and, as in the case of the spur gear, it is 
found by dividing the number of teeth by 
the pitch diameter, but the shape of the tooth 
must be regulated by the normal pitch, or 
pitch of its normal section, 

The normal pitch is found by dividing the 
real pitch by the cosine of the angle made by 
the tooth spiral with the axis of the gear. 
Thus, if the pitch is 8, and the angle is 45 


2404, OL 


the normal pitch is 8, divided by 
11.3. 

The normal circular pitch is found by mul 
tiplying the real circular pitch by the cosine 
of the spiral angle. 


107.—THE ADDENDUM. 

The addendum of the spiral gear should 
not be determined by its real pitch, but by 
its normal pitch, for it is then usually possi 
ble to mill 
that is made for a standard spur gear. 


the tooth with a milling cutter 
A 


gear of 8 pitch and 45° angle should have an 


addendum of 089", 


1 
11.3 

If the addendum is determined by the true 
pitch when the angle is considerable, the 
tooth will be long and thin. Fig. 86 shows 
the normal pitch section of a rack to run 
while Fig. 87 
Fig. 
88 also shows the true pitch of the pinion, 


with a pinion of 45° angle, 


shows the true pitch of the same rack, 


and, although the tooth appears to be stunted, 
it is really of the standard shape. 


108.—THE AXIAL PITCH. 

The section of the spiral gear by a planed 
through the axis is that of a rack, and the 
axial pitch, or pitch of the rack, is found by 
dividing the true pitch by the tangent of the 
Thus, if the angle is 45°, the 
axial pitch is the same as the true pitch, but 
the axial pitch of a 70° spiral tooth is but .864 
of the true pitch. 


spiral angle. 


109.—SHAPING THE TOOL, 

When the spiral gear is cut in a milling 
machine, or turned in a lathe, it is necessary 
to give the tool the shape of the normal sec 
tion of the tooth to be cut, and this is most 
readily accomplished by shaping it for the 
spur gear that most nearly coincides with that 
normal section, 

The number of teeth in the gear that 
osculatory to the normal spiral, and therefore 


1S 


most nearly coincides with it, is found by 
dividing the actual number of teeth in the 
gear by the third power of the cosine of the 
spiral angle. 

For example, if we are to cut a gear of 4’ 
diameter, 6 pitch, and 24 teeth, at a spiral 
angle of 45°, the cutter should be shaped to 


24 24 
. : , - cvear 4 i) ve 
cut a spur gear of 078 35 69 teeth 
i <— 
of “oF = 8.5 pitch. If the gear has 28 teeth 
~-tVe 


of 4 pitch, and an angle of 10°, the equiva- 
lent spur gear has 29 teeth of 4.08 pitch, as 
the gear varies but little from a spur gear. 
If the gear is of 5 pitch, and 15 teeth, with 
an angle of 80°, 
2 830 teeth 
when the gear has a great angle, and is a 


the equivalent spur gear has 
of 28.7 pitch, and in general, 


worm, the section is practically that of a rack. 
Care must be 
screw, and is turned in the lathe, that 


taken, when the gear is a 
the 
tool should be set with its cutting edge nor 
mal to the thread of the screw, if it is shaped 
the 
asial section of the screw, and it generally is, 


by the above rule. If the tool is set in 
it should be shaped to the axial section of the 
worm, and have the axial pitch and adden 
But lead of the thread of 
the screw is small compared with its diam 


dum, when the 


eter the difference between the normal and 


axial sections is not noticeable. 


110.—VELOCITY RATIO OF SPIRAL GEARS. 
The spiral gear does not follow the well- 
known rule of spur gears, that the velocities 
in revolutions in a given time are inversely 
proportional to the pitch diameters, but  re- 
quires that ratio to be multiplied by the ratio 
of the cosines of the spiral angles. 
In the formula 
v D 
ye 
DPandd are the diameters of the gears, A 


cos. A 
COs. a 
and @ are their spiral angles, and V and o 
are their velocities in revolutions. 

If the angles are equal, the velocity ratio 
is the same as for spur gears of the same 
diameters. Fig. 88 shows a pair of gears B 
and ( that are of the same size and have the 
same angle in opposite directions, requiring 
the shafts to be parallel. See also Fig. 89. 
The pair of gears A and B are exactly alike, 
with equal angles in the same direction, re- 
quiring the shafts to be at an angle equal to 
twice the spiral angle. See also Fig. 90. 
The statement that like spiral gears will not 
run together is founded on the Willis theory 
of spiral gear contact, and is wrong. 

111.—sPIRAL WORM AND GEAR. 

When the shafts are at right angles, and 
the angle on one is so great that it is a screw, 
the combination is known as a worm gear 
and worm, Figs. 91 and 92, and is much used 
for obtaining slow and powerful motions. 
It is also too much used for wasting power 
and wearing itself out, for its friction is very 
from one-quarter to 
two-thirds of the power received. 


great, and consumes 

When the screw has a single thread, the 
velocity ratio is simply the number of teeth 
in the gear, and if there are two or three 
threads it must be modified accordingly. 

The spiral worm is adjustable in its gear 
both laterally and longitudinally, so that it 
will change its position as required by wear 
in the shaft bearings, 

It is an excellent substitute for the hobbed 
worm and gear, and in most cases will serve 
practical purposes quite as well. 

ee 


LETTERS FROM PRACTICAL MEN, 





About Shaft Governors, 
Machinist : 

Mr. Armstrong’s paper published in the 
AMERICAN Macuinist of May 22 has greatly 
interested me, and I have considered the sub- 
ject carefully. I think his statement in ref- 
erence to shaft governors is substantially cor- 
rect, and certainly in case of the governor he 
illustrates. 

The line of resistance or inertia to which 
he calls attention is practically through the 
center of the ball. That is, the error in 
assuming it to be so is of no practical conse- 
If the governor weight or ball is 
large, and located near the shaft, which but 
seldom is the case, then to assume the resist- 
ance concentrated in the center of gravity 
would lead to considerable error, as Mr. 
C. Garrett Smith so forcibly proves and illus- 
trates in his article published July 10th. But 
in such cases the whole or resultant resistance 
is so small that it makes practically no differ- 
ence whether it is right or wrong. This will 
be evident by -working out a few examples, 
which will not be difficult after a careful 
reading of Mr. Smith’s excellent article. 

I think, from an engineering standpoint, 
Mr. Armstrong’s statement is correct. Me- 
chanical problems must be simplified as 
much as possible; the essential must be 
sifted from the unessential if the result is to 
be of any use in engineering, for there is a 


Editor American 


quence. 


limit to the time and attention an engineer 
can afford to devote to mathematics. 

Considering Mr. Armstrong’s resistance, I 
should put the ball in a central position, 
half way between its extreme inner and 
outer position; then in this position draw Mr. 
Smith’s two lines, one from center of the 
ball, and get the result from his formula, re- 
membering that angular velocity = actual 
velocity divided by radius, and that if we 
“take our measurements in inches, then g = 
32 x 12. But, of course, we should need to 
know a good deal more before this formula 
would be of any use to us. 





The peculiar resistance due to inertia of 





the ball, discovered by Mr. Armstrong, pre- 
vents ‘‘racing,” or adds to the stability of 
the governor, because it increases directly as 
velocity of radial movement. Its effect is, 
therefore, similar to that of a dash-pot; but in 
a dash-pot we must assume the resistance to 
vary as the square of the velocity of the pis- 
ton, or nearly so. It is better to have it vary 
directly as velocity, and if we only had 
enough of it we should have something bet- 
ter than a dash-pot. 

To obtain such resistance, however, it is 
necessary that the ball should not move on a 
radial line, and this is one reason why the re- 
sult obtained by such arrangement is less 
favorable than it appears at first thought; 
for the direction of centrifugal force is 
radial, and the effect of a force not acting in 
the direction of motion is equivalent to a 
smaller force that does act in the direction of 
motion. Such arrangement of the ball, 
therefore, will have the same effect as if we 
had less centrifugal force. But the smaller 
the centrifugal force is, in proportion to the 
mass or weight of the ball and other moving 
parts, the less stability we shall have. The 
correctness of this statement, however, can- 
not be fully demonstrated here; it must need 
an explanation of the nature of the move- 
ments of the ball, such movements consid- 
ered as oscillations, which in fact they are; 
for any disturbauce of the governor is fol- 
lowed by a series of accelerations and retard- 
ations of the fly-wheel, generally too small to 
measure, but having a most decided influ- 
ence on the stability of the governor. The 
effect of the ball not moving in a radial di- 
rection is, therefore, to destroy stability, and, 
for this reason, we shall lose more than we 
gain if we let the direction of motion deviate 
too much from the radial line; 45° will prob- 
ably give the best result. 

There is another reason why Mr. Arm- 
strong’s resistance is not so effective as it 
would otherwise be; for the effect of accel- 
eration and retardation of the fly-wheel 
brings into play an inertial resistance, acting 
against the motion of the ball at the com- 
mencement of each oscillation, and with it 
toward the end, the effect of which is to de- 
stroy stability, but only to a small extent 
when large or heavy fly-wheels are used. 

It appears, then, that the effects of Mr. 
Armstrong’s arrangement are threefold—one 
being to increase stability, and the two 
others to diminish it. The first effect, how- 
ever, being predominant, leaves a balance in 
favor of stability, so much so that a high- 
speed governor by this arrangement may be 
adjusted oue or two per cent. nearer isochron- 
ism than otherwise would be possible, and 
this isa good ueal when only a few per cent. 
variation in speed is admissible or desirable. 
If we should turn the ball the other way, 
as Fig. 182 in Mr. Armstrong’s paper, then 
the resistance due to the increasing circular 
velocity would tend to destroy stability, and 
the effect of the ball not moving radially 
would be exactly as in the first case, that 
is, it would also destroy stability. The 
effect of acceleration and retardation of the 
fly-wheel, finally, would in this case increase 
stability, but leaving a decided balance in 
favor of racing. 

Mr. Armstrong’s apprehension that some 
friction is neccssary for the stability of gov- 
ernors is correct. It is an absolute necessity, 
but by no means so that the mere friction 
the more stability. Some friction is needed, 
but an excess is an absolute evil. Simple 
mechanical friction is the worst form of fric- 
tion in governors. If it could be entirely 
eliminated, and another form of friction or 
resistance applied, we should have better re- 
sults. But uhis cannot be done, nor would a 
dash-pot be full compensation; for as the re- 
sistance of a dash-pot varies as the square of 
velocity of its piston, it would not give suffi- 
cient resistance by slow motion, that is, by 
smaller oscillations. 

I do not think friction can be reduced to 
‘‘insignificance”’ in shaft governors. The 
friction on which, to a great exvent the sta- 
bility of governors depends, is not only the 
friction of the governor itself, but so much 
of the friction of eccentric, valve gear and 
valve, that comes into action by the move 


no means destroyed by the regular recipro- 
cating action of the valve. It can approxi- 
mately be found by taking off the spring, 
and turning the governor so that the move- 
ment of the ball is perpendicular, and 
then put weight on the ball till the whole 
mechanism moves. If the construction 
is such that the whole system not 
in balance before the weight is put on, 
then this must, of course, be taken into ac- 
count; and if the valve is not perfectly bal 
anced under steam pressure, then it should 
be tried with steam on, and it should be re 
membered that the spring adds more or less 
to the friction. By such experiment the ball 
should be moved a little by hand, so as to 
destroy friction of rest or sticking, which we 
may suppose to be of little consequence when 
the engine is running. If it should take as 
much as the weight of the ball itself to move 
it, then this would in most cases be sufficient 
to give stability, if stability otherwise is pos- 
sible. If we have enough of this sort of fric- 
tion for the stability of large oscillations, or 
to prevent violent racing, then we have much 
more than is needed for small oscillations, 
and it would therefore probably be good 
practice to reduce friction as much as possible, 
and then, if there was not sufficient left for 
the stability of large oscillations, apply a 
dash-pot. There will always be enough for 
small oscillations. And in this connection it 
should be remembered that increasing the 
power of a governor is equivalent to a reduc 
tion of friction. Beyond a certain limit fric 
tion in any form is simply an evil. The 
very worst form is ‘‘ sticking,” for a small 
amount of it makes close regulation impossi- 
ble. J. BEGTRUP. 
Jersey-City, N. J. 
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Gear Teeth, 
Editor American Machinist : 

I am glad to find that on the question of 
obliquity in involute gearing Mr. Grant is 
free to admit that ‘‘20° or even more would 
be an improvement,” but he says he does not 
advocate a change, because the only result 
would be another tooth. Yes, ‘‘ we already 
have two,” both of which are unsatisfactory, 
but it does not seem to me desirable that one 
of the two should monopolize the whole 
field lest a third more worthy than either 
should creep in and supplant them both. 
Better welcome anything with merit than 
oppose as inexpedient a manifest change for 
the better. The question of expediency can 
take care of itself until] some unanimity of 
opinion as to what ought to be done is reached, 
and as nothing can be settled until it is set- 
tled right, the survival of the fittest would 
simply be delayed by an arbitrary agreement 
among cutter manufacturers to make but one 
of the two forms now in common use. 

A standard system of interchangeable gear- 
ing is a consummation to be wished by the 
whole mechanical world, but the merits and 
demerits of avy proposed system cannot be 
too carefully weighed before reaching a de- 
cision as to what is best. I have no desire to 
urge without reason the adoption of any 
particular system, nor did I suggest 20° for 
the obliquity, and .3 for the addendum, 
from an uncontrollable desire to ‘* smash 
things.” I am open to conviction, and rec 
ognize for one thing the force of Mr. 
Grant’s objection to the term ‘‘ per inch” as 
capable of being misunderstood, like the 
indefinite expression which he seems to per- 
fer. 

I am not ready to admit, however, that 
the strength of gear teeth is altogether an 
insoluble snarl (but that matter may be 
deferred for the present), and passing on to 
the friction of approach, I think that to most 
people my demonstration was clear enough 
to leave no room for any doubt about it. 
The difficulty with Mr. Grant seems to be 
that he makes no distinction between friction 
as a result, and the coefficient of friction. 
I made no question of the fact that friction 
is ‘‘directly affected by the way the force is 
applied,” but I did and do still deny that 
the coefficient of friction is at all affected by 
the direction of the force applied to move 
one surface on another. 

No theory of friction suffices to explain 





ment of the ball radially, This effect is by 








all the phenomena of friction and the theory 
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of interlocking projections, or of regular 
irregularities, which Mr. Grant submits has 
nothing whatever to do with the case in 
point. Sometimes the coefficient of friction 
decreases with the velocity of sliding, some- 
times it increases, and sometimes it remains 
the same for different velocities, but the 
question of velocity did not enter the problem 
at all. Ifa block, 

for example, is a 
pushed by a force 

in the direction « 

b, part of the force b 

applied is added 

to the pressure be- 

tween the sliding | 

surfaces, increas- 

ing the friction, and on the other hand, if the 
block is pulled by a force in the opposite direc- 
tion 6 a, part of the force applied acts to re- 
duce the pressure bet ween the sliding surfaces, 
decreasing the friction, but the coeffietent of 


friction remains the same, and there is no 


need of assuming any change in it to account 
for the difference observed. 

I think this illustration covers the case of 
the wheelbarrow propounded by Mr. Grant, 
and now I think it can be left with the 
readers of the AMERICAN MACHINIST to de- 
cide whether the direction of the force ap- 
plied is the cause of the difference in friction, 
or whether I am still ‘‘ off the track,” and 
the difference in friction really causes the 
block to be pushed or pulled. 

In regard to addendum values, it seems to 
me surprising that any one who objects so 
strongly as Mr. Grant to a multiplication of 
good things, should prefer two different 
values for the addendum instead of one. 
The difference between 4 and : is not 
great, to be sure, but still it is quite percep- 
tible, and for the sake of uniformity we 
chose to adopt the constant value .3 for 
both circular and diametral pitches. We 
were not aware, however, that by so doing 
we were making any new departure from 
well-established usage. The use of this 
value may not be as old as the hills, but in 
Willis’ ‘‘ Principles of Mechanism,” pub- 
lished in 1841, it is mentioned and recom- 
mended as a good rule, then in common use 
among millwrights. Nevertheless, I should 
not wish to deny that for diametral pitches 
the value preferred by Mr. Grant is ‘‘ partic- 
ularly good and beautiful,” but as a constant 
value for all pitches I am sure it is not so 
convenient as .38, and for our 20° sysiem of 
involute gearing it is important that the 
addendum value should not exceed .3 to 
avoid excessive interference between a twelve- 
toothed pinion and rack. ; 

This brings me to the consideration of the 
very pertinent questions as to the limiting 
number of teeth: ‘‘ Why fix upon twelve 
teeth for the lower limit? Why not ten or 
eight ?” Simply because the lower limit is 
tixed by the obliquity and addendum adopted. 

Let a = addendum in terms of pitch. 

x = obliquity. 

# = smallest number of teeth to engage 
with a rack without interference. 

Now, the value assigned to any one of 
these quantities is fixed by the other two 
values adopted as shown by the equation : 


care Qnra 
ain.ta = eer ee mm b 
n 
wud assuming a .3 and « = 20°, we have 
Mi 16. 
Assuming @ +, anda = 15°, we have 
n = 81. 


Assuming 7 8, and a = 4, we have « 

50° 46’, but in this case the are of action is 
very short, and although it is possible to re- 
duce the limit to 8 teeth by increasing the 
obliquity to 30° 46, I think no one would 
regard it as desirable to do so. The faces of 
the pinion so formed would intersect near 
the addendum line, and a little wear or inac- 
curacy in the distance between centers might 
reduce to a dangerous degree the arc of ac 
tion. To bave smooth running gears, it is 
important for the are of action to cover the 
pitch, and the more it does so the better. 
But, for small driving pinions, an increase in 
obliquity reduces the are of recess, and on 
the other hand, a decrease in obliquity re 
duces the are of approach, so that it is not 





desirable to have very great or very small 
obliquity, and the most perfect system of 
interchangeable gearing must be that which 
is the best possible compromise of all oppo- 
sing features. . Strictly speaking, 16 teeth is 
the smallest number that should be used in 
an interchangeable system of 20° obliquity, 
and to include 12-toothed pinions in a fine 
system with many equidistant cutters it 
might be advisable to increase the obliquity 
to 23°, but a further increase in obliquity for 
the sake of a smaller limit would seem to 
me a very doubtful improvement. 

Philadelphia, Pa. WILFRED LEwIs. 

From an Engineer’s Standpotint, 
Editor American Machinist : 

The report of the session of the American 
Boiler Manufacturers was, as the politicians 
say, ‘‘mighty interestin’ readin’” to station- 
ary engineers. There was a freedom in 
speaking that was highly gratifying to us 
fellows who have occasion to trust our per- 
sons to the tender care of their products. 
Mr. Marshall, of Dayton, Ohio, seemed to 
know whereof he spoke in relation to ‘‘ lots 
of boilers made with tank-iron on top and 
something slightly better below.” This 
statement, taken in connection with the move 
for a boiler insurance company, contains the 
food for much thought along the line of 
licensing stationary engineers. If there is 
room for insuring and inspecting steam boil- 
ers, there is certainly room for State licensing 
and inspection: for, if the better class of 
steam users admit the need of the first, it is 
the reckless, don’t-care class who need watch- 
ing along this line, and, judging by Mr. 
Marshall’s statement, legislation would not 
be leaving its legitimate path should all new 
boilers be ordered inspected. 

This need not and would not work to any 
disadvantage, as it would save the steam 
user his insurance premiums, on which, the 
report says, there is 70 per cent. profit, and 
an association of steam users could be 
formed for simple insurance on the mutual 
plan. 

Two facts are plainly set forth by this report 
—one, that boilers need inspection; second, 
that shoddy boilers are built. 

An inspection by an insurance company 
composed of boiler makers would seem, to 
the general public, an opportunity to cover 
up poor work and bad material. 

Inspection by the present companies is val- 
uable as far as it goes, but inspection by the 
State would take in every boiler, while the 
license would determine the qualifications of 
the engineer. 

If the Government has the right and ad- 
mits the need of license and inspection as 
applied to the marine service, does it not fol- 
low that it is her duty to protect the lives 
and property of her citizens on shore. Take 
in due consideration Mr. Marshall’s candid 
statement as to material. 

Again, a Government or State inspector 
would be at perfect liberty to advise or con- 
demn as his judgment dictated, without fear 
or favor. It might be different were he in 
the employ of the new insurance company, 
as he would know where his salary came 
from. 

It is tearful to know that the present in- 
surance companies are a source of annoyance 
aud vexation to the boiler makers. Just 
how, they do not state, but the feeling was 
general, though a few seemed free to say 
they were not annoyed to any extent. Proba- 
bly all would be changed when the new insur- 
ance company gets to work, and the dull thud 
of vexation will no more be heard. Sometimes 
you hear steam users complain of the present 
inspectors, and I have known an inspector to 
‘‘cast a gloom” in a boiler-room, where be 
fore all was serene, by some casual remarks 
about repairs. The boiler makers don’t bring 
in any specifications against the insurance 
companies, so we are left in the gloaming as 
to the trouble, knowing, however, that it is 
very bad of the insurance companies—very 
bad. 

That there are many boiler manufacturers 
who are scrupulous as to material and work- 
manship is well known, and, to them, State 
inspection would be welcome, as they would 


losing the competition of the tank-iron fiend. 
The engineer would gain by exactly the 
same method, while the steam user would 
have the pleasure of knowing his boilers are 
first-class and in good hands. 

I fail to see any decent objection to State 
license, unless it would come from the rural 
districts, where the buzz of the saw-mill is 
heard and the voice of the thresher is lifted 
up. But this class of boilers, under inefti 
cient hands, have a record anything but bril- 
liant, and inspection would be able to teach 
the owners enough to make them more capa 
ble of handling a boiler with care, and thus 
diminish the chances of the boiler suddenly 
going into the next county without any 
notice. ; 

If State inspection and license should come, 
it must come largely through the demands 
of steam users for their own protection, and 
from the general demand of the public for 
safety. Take such a statement as that of 
Mr. Marshall, and decide if it is not about 
time for a move toward this solution of the 
question. T. T. PARKER. 

[Perhaps we ought to say that some of the 
members of the association in discussion of 
the subject did go somewhat into details, 
but we could, for obvious reasons, not give a 
detailed account of all that was said and 
done, but only aimed, in our report, to give 
the main facts regarding what was done. | 


Time-keeping. 
Editor American Machinist : 

I read with much interest the article by 
Wm. Kent, M. E., ‘A Factory Cost Sys 
tem” in the AMERICAN Macuintst for July 
10th, and if that gentleman’s time is not too 
much occupied, would like very much to 
have his ideas in regard to the best mcthed 
of keeping the arriving and departing time 
(daily) of employes, and the best arrange 
ment of the pay-roll. N. 8. BEEKLEY. 


Editor American Machinist : 

In reply to Mr. Beekley’s inquiry, I would 
say that there is probably no one method of 
keeping the arriving and departing time of 
employes which can be called the best. 
What is suited for one factory might not suit 
another. 

What method should be adopted in any 
particular case will depend on the number of 
employes, and on the character of the work 
they are engaged on. A manager should 
learn all he can about the methods adopted 
in factories similar in character to his own, 
and then choose the one which seems to him 
best for his own purpose, taking into consid- 
eration the efficiency, the trouble, and the 
cost of the different methods. 

One plan, which may be adopted under a 
variety of circumstances, is to let all the 
workmen enter the main gate of the factory 
until the time of starting, say 7 o'clock in 
the morning, then shutting this gate, and 
making all the men who come late pass 
through an entry adjoining the office of the 
time clerk, who makes a record of the time 
of their arrival. Those who leave before 
quitting time also pass through the entry, 
and have the time recorded, while those who 
leave after quitting time pass through the 
main gate. 

Anether plan is to have each foreman or 
gang boss keep a time-book, in which he re- 
cords all late arrivals or early departures, 

In many large factories the time check sys 
tem is adopted. Each man has a_ brass 
check, which he deposits in a box in the 
time clerk’s office, through a hole in the wall, 
as he passes into the works. The box is 
changed say at 7 o’clock in the morning, and 
a new box marked 7:30 receives all the 
Thus 
those that come a minute late lose half an 
hour’s time. The time clerk makes a record 
of all the checks on the pay-roll, and hangs 
ach check on a board, which is studded 
with hooks numbered to correspond with the 
checks. 
the board before leaving. If a man leaves 


checks deposited between 7 and 7:30. 


The men receive these checks from 


early he has to apply for the check before 
the regular time, and is so recorded, This 





have nothing to fear, and would gain by'! 





system is in use in factories employing as 
many as 3,000 men, and appears to give 
good satisfaction, 


I have heard of a plan proposed, but am 

not aware whether it has been adopted, in 
which each man deposits a little white ticket 
containing his name and number, first put- 
ting the ticket in an automatic machine such 
asis used by railroad ticket agents, which 
stamps the hour and minute of his arrival. 
These tickets are then recorded in the pay 
roll, 
I am not quite sure what Mr. Beekley 
means by the best arrangement of the pay- 
roll, but if he refers to the arrangement of 
the men’s names upon it, then I would say 
that if the factory is divided into departments 
or rooms, or the workmen into gangs, then 
the pay-roll should be similarly divided, and 
in these divisions the names should be ar 
ranged in the order of grades of wages, be 
ginning with the foreman and ending with 
the boys. 

Trusting the above is a satisfactory auswer 
fo the inquiries, 

WILLIAM KENT. 


** Calorimeter,” 
Editor American Machinist : 

The editorial on the above named subject 
in your issue of July 17 was timely. It is 
always better to use words that carry right 
with their etymology some idea of their 
meaning. It makes the road easier for young 
travelers. Your English contemporary from 
whom you quote is, however, hardly justi 
tied in calling Dr. Ever’s use of the term 
calorimeter very extraordinary. John Bourne 
** Catechism 
of the Steam Engine,” a work that has had 
an immense sale, and has been translated into 


uses it in the same sense in his 


several languages. Bourne says: ‘‘ The see- 
tional area of the flue in square inches is 
What is termed the calorimeter,” ete. This 
does not make the use of the term right ; 
But it may aid in explaining 


FRANK GLEASON, 


it is not right. 
why it is used. 

Varnishing a Storage Tank. 
Editor American Machinist ; 

Reading your paper of July 38, I notice 
Question 263, from Kerosene, Nantucket, 
Mass., regarding storage tank, If it is too 
expensive to put up new tank, let him mix 
up a solid preparation of shellac varnish, 
and give ita good coat of that, as nothing 
will cut shellac but alcohol. If his cask is 
cleaned good so the varnish can take good 
hold, I think he can get the desired effect. 
Wishing success, GRANT ROGERs. 

Hamilton, Ohio. 


Extraction of Iron from Sea Sand. 


There is on exhibition in Philadelphia a 
very interesting piece of machinery—electro- 
machinery it might be called, for the extrac 
tion of the iron from sea sand, ordinary 
beach sand to be found on any beach in the 
world. 

It may not be generally known that the 
sea sand just mentioned contains from five 
to seven per cent. of iron, enough, it is 
said by parties interested, to give a large 
excess over cost of extraction. 

The machine belongs to ‘‘ The Rotary 
Magnetic Separating Co.,” who hail from 
Chicago, Mr. Tenney, the inventor, being on 
hand to explain and show the working of 
the machine. In brief, it consists of a cylin- 
der, whose surface is composed of electro 
magnets, revolving on the inside of an end 
less canvas belt. 

The sand is fed to the belt, and a spray of 
water separates the particles, the iron being 
retained by the powerful electro-magnets, 
and carried off on the belt to a receptacle at 
the other end, while the sand falls into the 
trcugh below. 

It is reported that several New York 
capitalists are interested, and that a working 
plant at some part of the coast will be estab- 
lished, where, it is claimed, the iron can be 
extracted for about one-eighth of its value 

This is rendered more interesting by the 
fact that Edison is working in the same line, 





and has just been granted a patent on a ma- 
| chine in some respects similar, 
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| Mechanical and Engineering Memoranda. 


Nothing is likely to be of greater advantage 
toa mechanic than having begun when an 
apprentice—and followed up the practice—of 
keeping a recordin his shop practice of all 
that can by any reasonable conclusion be of 
future interest to him. Just how some par- 
ticular job was done, the time required to do 
it, and the result of making some change in 
the manner of doing ordinary work in the 
shop are likely to be of rather absorbing in- 
terest to him as proprietor, superintendent or 
foreman. 

So with the mechanical engineer. The re- 
sult of changes he has made or seen made in 
steam engines, and the cost of these changes, 
or the result of changes in any other class of 
machinery, are bits of information he ought 
preserve, as hundred other 
things that he comes in contact with. 

Then the source of information should be 
carefully preserved. How often men look 
for hours amongst standard authors, finding 
after much search just what they want, and 
then in a couple of years repeat the opera- 
tion. A little memoranda would save this 
second search. We are all of the opinion 
that we can remember these things, but we 
seldom do remember them. 

By keeping memoranda of this sort a me- 
chanic will, in time, find himself in posses- 
sion of such data as he can get nowhere else. 
It would be foolish to say that it will not 
cost him anything. If his time is of any 
value it will cost him a good deal; but it 
will be worth far more than its cost, one of 
its peculiar elements of value being in the 
fact that, unlike any other data which he 
may collect, it will be a record directly in 
the line of his personal experience; and the 
record when consulted will bring to mind 
usually the attending circumstances, and en- 
able him to make due allowance for differ- 
ences in those things which are usually not 
to be found in books. 
past experjence is quite apt to be more di- 
rectly in the line of future work than the ex- 
perience of any one else, and is, therefore, 
most valuable, other things being equal. 


to well as a 


Then, too, one’s own 


—_—_+e —_—_. 


Second-hand Machine Tools. 


The buying and selling of second-hand 
machine tools has become one of the estab- 
lished industries of the country, and by no 
means an unimportant one. 
from shops going out of business, from shops 
changing their line of work and requiring 
another class of tools, and sometimes—not 
very often—the most crippled ones come 
from users who consider them practically 
worn out. It appears as if a machine tool 
never finds its way into the cupola; there is 
always some one who will buy it, or it is left 
to take up room. 

Many second-hand tools sold by dealers are 
in very fair condition, and are capable of 
It does not follow that 
because a tool is not new it is not good, but 
it must be acknowledged that machine tools 
are not likely to improve with age. 

Second-hand tools are sold to a variety of 
customers. Men starting in 
small way, and who do not feel able to buy 
new tools, are good buyers. Often they 
equip a shop fairly wellin this way, and at a 
very moderate cost. All work does not re- 
quire for its doing a tool made with the pre 
cision of a tool maker’s lathe. Manufactur- 
ers buy because they get—or believe they 


Such tools come 


doing good service. 


business in a 


get—a bargain; those buy who have only oc- 
casional use for the kind of tool bought, and 
a good many are sold to customers who have 
pressing needs and cannot get new ones in 
time. 

There is nothing in the machine business 
that calls for better judgment than buying 
second-hand machine tools. <A little paint 
and a piece of emery cloth are likely to de 
ceive any one but a good mechanic, 
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Trade with Mexico. 


The fact that Mexico has recently nego 
tiated a railway loan of $40,000,000 on very 
favorable terms is evidence of the confidence 
that European bankers have in the stability 











change has occurred in Mexico in 
vast interests will be affected by this change. 
Industrial interests will be stimulated in a 


remarkable degree. Mexico will be in the 


facturers should make a note of. The pecu- 
liar needs of the Mexican people should be 
carefully studied, with a view to meeting 
their demands. There are peculiarities in the 
needs and demands of every country, and these 
peculiarities must be understood before trade 
can be sustained. It is useless to try to sell 
something that people do not want, yet that 
is what is often attempted in the effort to in- 
crease trade with foreign countries. But it 
is never satisfactory. 
en 
Railroad Accidents. 

A railroad accident, by which any consid- 
erable number of lives are lost, is naturally 
enough looked upon with a good deal of 
horror, and naturally enough condemnation 
is dealt out unsparingly, and frequently with 
lack of justice to the company upon whose 
line the sacrifice of life occurs. In modern 
railroad of magnitude there is 
likely to be a good deal to stir up the public, 
and the sentiment in regard to it is likely to 
When 
it is the plain fault of the company there is 
no objection to this condemnation, vigorous 
language and all. In fact, the only way in 
this country to keep railway companies up 
to their duty is forthe public to insist that 
no precautions to safety shall be unobserved, 
and no reasonable equipment that tends to 
safety be left unemployed. Such insisting 
not only influences needed legislation, but it 
makes it possible to enforce it. It would, of 
course, be better if the grumbling were done 
before the accident, but the public knows 
little about lack of precautions and equip- 
ment until it is pointed out afterwards. 

But notwithstanding the utmost care, acci- 
dents will occur. The qualities of individ- 
uals must be depended upon in railroading 
as in other matters, and the best men in the 
world will make Railroad com- 
panies, as a rule, exercise a good deal of care 
as to the kindof men they employ, but the 
most careful of these men are subject to the 
failures of human nature. There one 
thing very satisfactory about the matter; 
that is the remarkably few people—in pro- 
portion to the total number—that travel by 
rail that getinjured. In this respect traveling 
by rail compares very favorably with the 
old means of getting over the country, by 
But the 
fact that a very small percentage of the trav- 
elers by rail are injured is no apology for an 
due There is no 
reason why such traveling should not be 
made still safer. Railroad companies are 
proverbially slow in adopting modern safety 
appliances, and a little wholesome crowding 
by the public operates in the direction of 


doing good, 


accidents 


tind expression in vigorous language. 


mistakes. 


is 


stage coach and in other ways. 


accident to carelessness. 


ae — 
Description of Patented Machinery. 
KE. & F. Gleason, of and 
Susquehanna avenue, Philadelphia, write to 
say that to left out an 
portant statement in our description of their 


American street 


we seem have im- 


loose pulley oiler, in issue of July 17, t. é., 


that it isa patented device, and say, ‘ As it 
now stands others could make it as well as 
us.” On this matter a litthe explanation is 


A large 
illustrated 


perhaps necessary. proportion of 


the machinery and described in 
these columus is covered, to some extent at 
least, by patents, and we take it for granted 


that where we give such a description, and 


or firm engaged in its manufacture, the pre 
sumption will be that it has been patented in 
Whole or in part. 

In the case of many of the machines illus- 
trated by us we do not know whether they 
are covered by patents or not, or if there are 





patents on them we do not know what 
particular parts are covered by them, and 
we usually have not 


field for machinery of all kinds within the | 
next ten years—a fact that American manu- 


| 


| 





mention the name and address of the person | 


lime to investigate much practical information given. 


of the Mexican Government. A wonderful, the matter, even if it were desirable to do so. 
this | Our readers, we take it, are sufficiently well 
respect during the past twenty years, and acquainted with such matters to understand 


| 


| that it is unsafe to go into the manufacture of 
a thing so described without first ascertain- 
ing just what patents are uponit. Finally, 
we that manufacturer or in- 
ventor will or can be held in any way respon- 


may say no 
sible for what we may say or omit to say in 
our description of his machine, and our omit- 
ting to mention that a thing is patented gives 
no one any privileges, nor abridges any rights 
in In view of these facts 
we think it better in most cases for all con- 


its manufacture. 
cerned not to say anything about patents, but 
to let such of our readers as are interested in 
knowing just what patents may be upon a 
machine ascertain through the regular chan- 
nels for such information. We have, how- 
ever, occasionally mentioned patents when 
the circumstances were such that failure to 
do so would plainly be misleading. And we 
may add that we have yet to hear of any 
trouble or annoyance arising from our prac- 
tice in this respect. 

a 


Henry J. Davison, 


Mr. Henry J. Davison, Sr., the well- 
known mechanical engineer of this city, died 
suddenly in Liverpool, July 22. He had 
been in Europe with his family, and had 
taken passage to return on the ‘ Majestic,” 
being apparently in his usual good health, 
but died in his berth on board the steamer, 
of heart failure. 

Mr. Davison was born in New York city, 
and at the old Pon- 
iers school, leaving it, however, at 17 years 
He first 
into the insurance business, but his 
natural for led him to 
abandon this, and to enter upon an appren- 
ticeship at the Chelsea Iron Works. This 
concern failing, their business was bought 
out by the Novelty Iron Works, for whom 
the man foreman. After- 
wards he engaged in engineering work in the 
South, but subsequently returned to this 
city and distinguished himself in connection 
with the work of the removal of the frame- 
work of the dome of the Crystal Palace, 
which had been injured by fire. He then 
engaged in the building of iron structures of 


obtained his education 
of age to begin the work of life. 
went 


taste mechanies 


young became 


Various kinds, in which business he was very 
successful, both as an engineer and in a busi 
The last fifteen years of his life 
were devoted to engineering matters in con- 


ness way. 


nection with gas works. 
with 


He was prominent- 
ly connected many enterprises of a 
public nature in the city, and was a member 
of the American Society of Mechanical En- 
gineers. 

—-_ —— 


Literary Notes. 


PRACTICAL SANITARY AND ECONOMIC COOK- 
ING. Adapted to Persons of Moderate and Small 
Means. By Mrs. Mary H. Abel. 

This book known the Lomb Prize 
Essay, and is published by the American 
Public Health Association, at Rochester, N. 
Y. It is the essay selected by a committee, 
out of a great number submitted in competi- 
tion, for a prize of $500 offered by Mr. 
Lomb. There is little doubt but that too lit- 
tle attention is given, in this country, to the 


is as 


scientific, healthful and economical prepara- 
tion of food. As our readers well know, we 
do not think anything is to be gained in the 
long run by the practice of extreme economy 
on the part of workingmen, for we believe 
there much truth the statement that 
‘the standard of wages in any community 


is in 
is fixed by the standard of living set for him 
self by the workman.” But money ought 
not to be needlessly thrown away for useless 
or worse than useless things, and what is 
secured by the expenditure of money should 
healthfully palatably prepared. 
There is as much reason why the housewife 
should study the matters relating to her 
duties that her husband should study 
those relating to his, and this 


be and 


as 
book will, we 
think, prove useful for such study. The 
principles involved in the proper selection 
and preparation of foods are explained, and 
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por- 
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tion of the book which will be appreciated 
is that devoted to the selection of materials 
for, and the preparation and putting up of 
cold dinners, for men who must eat their din- 
ners away from home. The book is sold at 
the nominal price of 40 cents, cloth; 
paper covers, postage prepaid. 


35 cents, 








PIONS imo) 
ve i nSIUERS 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


(293) B. F. W., asks: Will you 
please say what is the best angle for the 
edge of friction feed disks in lathes? A.— 
We think the best possible angle varies 
somewhat with the different materials which 
may be used, but the edge of the disk may 
be at an angle of 15° with the center line 





of its axis, or 75° with its side face with 
good results. 
(294) J. B., Newark, N. J., writes : Please 


give me a rule for figuring gearing (com- 
pound) to cut threads on the lathe, and also 
name some hand-book with all such rules, 
and for figuring horse-power and gearing of 
different kinds? A.—You will find a rule 
for lathe change gears in issue of March 27 
answer to Question 123. Haswell’s is the 
most familiar hand-book that gives such rules. 


(295) ‘‘ Engineer,” N. Y., asks: What is 
the best forms to manufacture large size taps 
—from 24” to 44’ diameter—8 or 10 pitch— 
number of flutes, length of shank, length of 
thread ; also the best form to manufacture 
reamers of the same size? A.—It depends 
upon what the tools are to be used for, but 
if for general purposes similar to those of 
the smaller sizes, we should make them in 
about the same proportions. We should put 
four flutes in the taps. 


(296) E. R. F., Camden, Me., asks: 1. 
What is the greatest number of revolutions 
made by any machinery (regardless of its 
size), and how obtained—by friction, belting 


or gearing? A.—We refer you to article on 
this subject in this issue. 2. Is there any 
limit to the amount of magnetism that can 


be put into a magnet, that is, if the steel is in 
proportion to a small magnet; and could a 
magnet be constructed to sustain a weight of 
500 Ibs. 2? A.—We suppose there is a limit 
somewhere, though it has probably not been 
reached, but electro-magnets have been con 
structed which would sustain more than 500 


Ibs. 
(297) W. D. M., 


, writes: To settle 


a dispute, will you please give us your 
opinion as to which side—the rough or 


smooth side of a belt—-should run next the 
pulley to give most power? Also give your 
authorities. We find a difference of opinion 
on this matter among men who ought to 
know. A.—We think that the smooth side 
should run next the pulley, though it isa 
disputed point as to whether it will give 
more power than the rough side or not. But 
it is better for the belt that the smooth side 
and belts 


should be next the pulley, are 
made to run that way ; 7. ¢., they have the 
heads of the rivets on the smooth side. 


Some experiments which have been made 
seemed to show that most power could be 
transmitted by the smooth side in contact, 
while other experiments seem to show that 
there is little, if any difference, though we 
believe the preponderance of evidence is for 
the smooth side. 


(298) C. S. K., Aurora, Ill., writes: | 
notice in your issue of May 24th the ques 
tion, How much power is required to pump 
three gallons of water per minute against 60 
pounds pressure? —the pump is 14 ine che s bore 
and three inches stroke, double-acting. 
Your answer is .2 H. P. Please explain how 
you arrived at those conclusions, A.—A 
gallon contains 231 cubic inches, hence three 
gallons will contain 231 x 3 693 cubic 
inches. We have, therefore, a column of 
water 693 inches, or 57.75 feet high, and one 
inch square, which must be lifted through a 
height equal to its length in one minute 
against a pressure of 60 pounds, consequently 


in one minute 60 x 57.75 3,465 foot- 
pounds of work, must have been performed, 

8,465 3 ay) 
which is equal to ae ou0 = 0.105 H. P. This 
is the power required to lift the water 
against the steam pressure only, and no al 
lowance has been made for the friction in 


, for which no data was 
given; neither does it include the power re- 
quired to drive the pump. We have, there 
fore, given an even .2 H. P., which we be- 


the pipes, bends, etc. 





lieve will cover all the losses which may 
occur in ordinary practice. 


(299) F. W., New York, asks: 
wall, similar to a bridge wall, at 
end of a horizontal tubular’ boiler, 
cial in keeping up steam? The boiler is 5 
feet diameter and 14 feet long, with 62 
4-inch tubes. .A.—A wall at the back end of 


Will a 
the back 
be beneti 


the boiler is often used and recommended. 
The purpose of this wall is to compel the 
flow of gases from the furnace to keep in 


close contact with, and be distributed equally 
over the shell of the boiler. 2. Will it make 


any difference if the distance from the bot- 
tom of the boiler to the bottom of the com- 
bustion chamber is 36 or 48 inches, instead of 
24 inches, as it is at present? A.—We be- 


lieve it will be an improvement to make this 
distance 48 inches; in fact, in many boilers 
of this size it is 56 inches. The blow-off 
pipe is attached to the bottom of the boiler at 
the back end. We cannot keep it from burn 
ing out. Will a pipe connected to the top of 
boiler and to the blow-off pipe be of any ben- 
efit? A.—You will gain nothing by connect 
ing a pipe to the top of boiler and blow- 
off pipe. The short distance between the 
boiler and the bottom of the combustion 
chamber will tend to burn the blow-off pipe. 
Besides this, an excessive tiring, or allowing 
the blow-off pipe to fill with mud, will tend 
to burn it. 4. What size should be the area 
of the grate? .4.—About 34 square feet. 


(300) X. Y., New York, writes: Please 
vive me a rule for determining the weight 
which I may suspend with safety from the 
end of a wrought-iron bar of a given size. A.— 
The weight which can be safely suspended 
from the end of a wrought-iron bar will de 
pend on its tensile strength. Wrought-iron 
rolled bars will require a pulling load of 40, 
000 to 75,000 (the last exceptional) per square 
inch of cross-section to tear the bar asunder 
A tensile strength of 45,000 pounds per square 
inch is probably a good average for ordinary 
bar iron. For safety in practice the load: sus- 
pended from the end of the bar must of Course 
be much less than the tensile strength of the 
bar, depending upon the importance of the 
structure for which the bar is used, its tem 
porary or permanent character, and the de- 
eree of vibration to which it will be exposed, 
In ordinary practice the load may be } of the 
tensile strength ; hence, if the tensile strength 
845,000 pounds per square inch, the load may 
be 42028 7,500 pounds per square inch of 
the cross-section of the bar. To illustrate, let 
us take the following example: What load 
may be safely suspended from a wrought-iron 
bar 14 inches diameter (tensile strength 45, 
000 pounds per square inch): The cross-sec 
tional area of the bar is 1.22 square inches ; 
hence 1.22x7,500 = 9,150 pounds. — If the bar 
is subjected to any sudden jerks it will be safer 
not to allow the load to exceed 4 of the ten 
sile strength, 

(301) X. Y., New York, writes: Please 
give me the temperature of the water when 
the absolute pressure of the steam above it is 





1, 10, 20, 80, 40, 50 and 60 pounds. A.— 
Pressure, 1, 10, 20, 30, 40. 50 60. 
Temp. F., 102, 193.2, 227.9, 250.2, 267.1, 280.9, 202.5 


These temperatures hold true only for satu 
rated steam or vapor. The following will 
illustrate the properties of vapor. Let a 
quantity of liquid, say water, be introduced 
into a closed space, previously vacuous, 
of considerably larger) volume than the 
water, and furnished with a manometer and 
thermometer. Vapor of water immediately 
begins to form in the space above the liquid, 


and continues to do so until its pressure 
attains a definite value dependent on the 
temperature, and not on the ratio of the 
volume of the vessel and the original volume 


of water; ¢. g., if the temperature is 70 
Fahrenheit, the vapor ceases to form when 
the tension reaches a value of 0.386 pounds 
per square inch. If heat be gradually ap 
plied to raise the temperature, more vapor 
will form (with ebullition ; ¢.¢., from = the 


body of the liquid, unless the heat is applied 
very slowly), but the tension will not. rise 
above a tixed value for each temperature (in 
dependent of size of vessel), so long as there 
is any liquid left. Finally, at some tempera 
ture, dependent on the ratio of the original 
volume of water to that of the vessel, all of 
the water will have been converted into vapor 
(¢. ¢., steam); and if the temperature be still 
further increased the tension INCreases, 
and no longer depends on the temperature 
alone, but also on the heaviness of the vapor 
when the water disappeared. The vapor is 
now said to be superheated, and conforms 


Vie 


also 


more in its properties to perfect: gas. 
chanites of Engineering, I. P. CHURCH. 
(302) G. A. G., Milwaukee, Wis., writes: 


I have seen it stated that a falling body will 
>> ¢*, T under 


attain a velocity equal to 82 

stand that 82 is the acceleration of a falling 
body, but why 82 « ¢#?. Kindly explain this, 
or give me some reference. .A.—The fore- 
going formula is wrong. ‘The correct formu 
la for falling bodies is > = g t, in which ¢ de 
notes the velocity per second which the body 
has acquired during a given interval of time; 

g, the acceleration due to the force of gravity; 

for ordinary practical purposes the value of 
gis generally taken at 32.2 feet. Hence a 
falling body 





starting from rest will acquire 


in one-half of a second a velocity of 7 = 32.2 
x .6 = 16.1 feet per second; or in four sec- 
onds it will acquire a velocity of » = 82.2 x 
4 = 128.8 feet per second. In your issue 
of December 5, 1889, you write in answer to 
Question 446: ‘‘The nearer perfect the 
vacuum becomes, the less will be the resist 
ance, due to the atmospheric pressure, which 
the steam pressure will have to overcome. 
If there is a perfect vacuum in the con- 
denser, the resistance which the steam press 
ure on the piston will have to overcome will 
be reduced nearly 15 pounds per square 
inch.” In John Bourne’s Catechism of the 
Steam Engine we read at the bottom of page 
6, ‘‘ While, therefore, at low rates of ex- 
haustion, the velocity of air entering a vacuum 
does not differ much from that determined 
by the old theory as depending on the veloc- 
ity of falling bodies, the divergence increases 
with the exhaustion; and if the vacuum be 
supposed to be quite perfect, the atr would not 
enter tt at all.” In the one case steam, in 
the other case air enters the vacuum, but 
this did not seem sufticient to me to explain 
the discrepaucy between these statements. 
Will you please straighten me out on this ’ 
.—Either we do not understand Mr. 
Bourne’s statement, or he is mistaken. On 
the hypotheses that the air is incompressible, 
the head due to the velocity will equal the 
height of a homogeneous atmosphere, and 
the velocity of discharge of air into a vacuum 
through a small oritice in a vessel, the press- 
ure within the vessel being equal to one 
atmosphere, is 1,300 feet per second nearly, or 
886 miles per hour nearly. 
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insertion under this head, 


line. Copy should be sent to reach us not later 


Friday morning Jor the ensuing week's issue. 
Lexington Cut Iron Gears. See adv. 
Link-Belting and Sprocket Wheels. 
Send for Catalogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 


on p. 20 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
* Bradley’s Power Hammers, the best in the 
world.’ 20sizes. Bradley & Co., Syracuse, N.Y. 


The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

‘The Bulidozer,’ a new departure; forging by 
pressure. M’ft’d by Williams, White & Co., Moline, IL. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock _by 
Manning, Maxwell & Moore, 111 Liberty st., N. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,Chicago, II. 


Crank pin Machines. Pedrick & Ayer, Phila- 
delphia, Pa. 
Planer Chucks—Greenwood's Universal. Pedrick 


& Ayer, Philadelphia, Pa., 
Light Special Machinery and Tools to order. 
Meriden Machine Tool Co., Meriden, Conn. 
Standard Tool Twist Drills. S. A. Smith, 
23.8. Canal st., Chicago, Western Representative. 
Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Get particulars of our new Wall, Suspended and 
Radial Drills. C,H. Baush & Sons, Holyoke, Mass. 
One Star Hack Saw will do as much work 

five = any other kind.—N. B 
F.C, & A. E. Rowland, New Haven, Conn. 
dri an Mill and Special Machinery to order. 
Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


The 


lo."s 


as 


Hy- 


Most sensitive and durable Damper Regulator 
made: works within one pound; send for circular. 
T. Kieley, 11 W. 13th st., New York. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, IIL. 

Ss. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. 8S. A. Smith, 23 


Western Agent. 
Patent Attorney. R. G. DuBois, 715 11th st., Wash 


ington, D. C., procures first-class patents on inven 
tions. Valuable Hand-book on patents free. 


Horton’s Chucks. We offer 
stock at 50 per cent. Siacauek. 
Philadelphia, Pa. 


S. Canal st., Chicago, 


the balance eof our 
McFadden Co., 


Curtis Pressure Regulators. Curtis Return Trap. 


Curtis Damper Regulator. See July 10,p. 18. Send 
for circular No, 17. Curtis Reg. Co., Boston, Mass 
25// U pright Drills a specialty. Finely made, 


” 


26 great capacity, quickly operated, prices low. 
89’ Send for list of firms using our Drills. J. E. 
36" Snyder, Worcester, Mass. 


25" “Only Drill Press built on 

32" *Ko-rekt’ principles, 

37°/ even if they come from Jersey.” 
2’ Gould & Eberhardt, New Ark, N. 


CC, H. Redman & Co., Newark, N. J., Manufactur 
ers of Light Machinery, Automatic Selling Mach, nes. 
Telephone and Telegraph Instruments, Sewing Ma 


chine Attachments, Models, etc. Contracts solicited. 

For Sale—Bound volumes of the Patent Office 
Gazette for years 1883, 1884, 1885, 1886, 1887 and 
1888. Price, $4 per year. Address J. C., care of 


AMERICAN MACHINIST. 

Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances,devices. 
contrivances,ete.,by T.W. Barber, 1,936 illustrations, 
§vo. cloth, $3. ¢ ‘atalogue of books on ~ 1 h. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., Who have purchased from C. H. De Lamater 


& Co., New York, all their patterns, books of 
record, gauges, etc. Location and equipment well 
adapted for Heavy Steamship Repairs. 
Stub Ends and Connecting 
Rods for small connections. 
Especially adapted for Valve 
Rod for Steam Engines. 
T. C. Dill Machine Co., 
Philadelphia, Pa. 


Screw Propellers. 

Manufactured by H. B. Roelker, 

2 Cortlandt st., New York, 

Superintendent of the late De Lamater Iron Works, 
of same patterns and designs as before, adapted 
to each vessel. Consulting Expert and Construct- 
ing Engineer. Estimates on machinery, damages, 
ete. Air ice machines, 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 


postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 


“Binders”? for the Ame ric an Machinist. Two 
styles, the ““Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 

“New Handy,” mailed at 5c. each. The former 
has stiff board covers, while the latter has flexible 
covers With full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 

















A $100,000 planing-mill 
Texas. 


is proposed at Dallas, 


A $10,000 ice factory will be erected at 
town, S.C, 


George 
A $300,000 Company will erect furnace works at 
Va. 
A new company, with a capital of $225,000, will 
establish steel plant at Basic City, Va. 
The Manufacturing Co. 
a machine shop at Chattanooga, Tenn. 


Glasgow, 


Southera has erected 
$1,500,000 capital has lately been invested in in 
dustrial enterprises at Buena Vista, Va. 
Beard & Son, of Greenville, will erect a foundry 
and machine shop at Spartanburg, 8. C. 
The city of Dawson, Ga., is negotiating 
establishment of an electric light plant. 


for the 


A canning factory and brick and tile works are 
new industries at South Washington, N. C. 

R. R. Snowden is getting up a stock company to 
erect boiler and engine works at Ocala, Fla. 
with a capacity of 
will be erected at Sulphur Springs, 


A flouring-mill, 50 barrels 
daily, Ala. 

The will build 
an iron furnace and foundry at Cartersville, Ga. 


Cartersville Land & Manganese Co 
The Alabama Oil-mill Co. will, it is reported, erect 
a $50,000 cotton-seed oil-mill at Demopolis, Ala. 
The Emory Planing Mill Company, at Harriman, 
Tenn, capital stock $25,000, has been organized. 
The Wilkesborough (N. C.) Manufacturing Com 
pany will enlarge capacity and add new machinery 
A Scotch syndicate propose to erect a flouring- 
mill at Norfolk, Va.; daily capacity to be 100 bar 
rels. 
investigating with a 


A Pennsylvania party is 


view to establishing machine works in Cardiff, 
Tenn. 
The South Atlantic & Ohio Railroad Co. is re- 


ported as enlarging its machine shops at Bristol, 
Tenn. 

The Centreville Cotton-mill, Centreville, R 
having new machinery added to increase 
pacity. 

The Maryland Bolt and Lock Nut Company, Bal- 
has been organized, with a capital stock of 


. Lean 
its ca- 


timore, 
$100,000 

The W. E. Moffatt Manufacturing Co. will prob 
ably add an iron foundry to its machine shops at 
Chester, 8. C. 

The 
of Patton, W 
to Clifton Forge, 

The Duval Engine Works Company, 
ville, Ohio, will, it is reported, 
plant to Sherman, Texas. 

The Sauquoid Silk Co., of Scranton, Pa., contem- 
plate the erection of another silk-mill, to cost, with 
about $200,000. 


Greenbrier Valley Woolen Mills Company, 
Va., expects to move its woolen-mil 
Va 

of Zanes- 


move its entire 


machinery, 

The indications are now that the 
Works, at Steubenville, Ohio, will 
plant within the present year. 


Jefferson Tron 
build a steel 


Extensive repairs are to be made at the York 
Cotton-mills at Saco, Me., and considerable new 
machinery added the coming month. 

Rhode Island capitalists are reported as about 
erecting a $300,000 cotton-mill at Charlottesville, 


Va. S. B. Woods can give information. 
A. K. Rarig & Co., of Columbus, Ohio., have, it is 


reported, made a proposition to move their foundry 
and machine shops to Fort Payne, Ala. 

J. A. George has purchased the machinery of the 
Rome Machine and Tool Works, and will build new 
foundry and machine shop at Rome, Ga. 

The Philadelphia Smelting and Refining Company 
Mexico, for the purpose of loeat 
ing a plant near Eagle Pass on the Rio Grande, 

The Brush Electric Light Co., of Baltimore, Md., 
has contracted with the Westinghouse Electric Co. 


is prospecting in 





for alternating current machinery for 3,000 lights. 
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The Anglo-American Electric Light Works, at 
Kensington, Conn . were recently destroyed by fire, 
together with other buildings. owned by the com- 
pany. 

The Valley Engine and Machine Company has 
been incorporated at Lynchburg, Va., with W. P. 
Riley. of Williamsport, Pa., as president ; capital, 
$150,000. 

It is stated that the Louisville & Nashville Rail- 
road Co. (office, Louisville, Ky.) will erect exten 
sive machine shops on the Gentilly road, New 
Orleans, La. 

Stock to the amount of $70,000 bas been sub- 
seribed for a $300,000 cotton-mill to be erected at 
Waco, Texas. Half the capital isto be furnished 
by Boston parties. 

The Morgan Manufacturing Co., of Spartanburg, 
S. C., has been reorganized as the Morgan iron 
Works Co., with G. W. Nicholls as president, and 
W. M. Jones, secretary. 

The City Mfg. Co., of New Bedford, Mass., 
building an addition, 50x25 feet, to be used as a 
machine shop. Several drawing-frames are to be 
added to the plant soon. 

At Newark, N. J., a new saw manufacturing 
compar.y, with $250,000 capital, of which Geo. A. 
Halsey is president, has been organized, and will 
soon erect a large factory. 


is 


The Howard Harrison [ron Company has been 
formed at St. Louis, Mo., capital $500,000, to erect 
extensive plant at Bessemer, Ala., for the purpose 
of manufacturing iron piping. 

An English syndicate has organized a company at 
Yankton, S. C., for the purpose of erecting cement 
works ; capital, $3.000,000. It will be known as the 
Yankton Portland Cement Company. 

The Decatur Ice Co., Decatur, Ala., will hold a 
meeting on August 8th to consider the increase of 
capital stock to $30,000 in order to putin new ma 
chinery and double the capacity of its ice factory. 

Charles Webster, of Phillips, Wis. ; Captain Burr, 
of Stephens Pottery, Wis.; Edward Gilbert, of 
Oshkosh, Wis., and others are reported as having 
organized a $200,000 stock company to erect 
works in Montgomery, Ala. 

The recently burned paper-mill 
Depot, Mass., is to be rebuilt this summer. It 
will be fitted with improved machinery. The old 
mill contained four 600-pound engines and one 64 
inch cylinder. 


car 


at Wendall 


An exceptionally neat and attractive catalogue 
is that recently issued by the Wenstrom Consoli 
dated Dynamo and Motor Baltimore, Md 
Those interested in electrical matters will do well 
to write to them for Catalogue ** A.”’ 


0: 


The Washburn & Moen Manufacturing Company, 
of Worcester, Mass., the most extensive wire-pro- 
ducing concern in the country, is to start a branch 
of this establishment at Chicago, Ill. The ground 
has been purchased and work commenced on the 
plant. 

The Singer Sewing Machine Company, Elizabeth- 
port, N. J., will rebuild the part of the works 
destroyed by fire, making this part two stories 
higher than before. The company will also put up 
additional buildings on adjoining land which it has 
purchased. 


The new corporation under whose auspices the 
proposed paper mill at Orono, Me., is to be built, 
has been organized. It is styled the Webster 
Paper Company, and has acapital stock of $100,000. 
J. Fred Webster, of Bangor, is president, and Eben 
Cc. Webster, of Orono, is treasurer. 


A site has been secured for a new factory by the 
Springfield (Mass.) Wood Working Company, near 
the new plant of the Waltham Watch Tool Com- 
pany. The lot purchased will permit the erection 
of a building 50x300 feet, with two Ls, suitable for 
boiler and engine-rooms, sheds, etc. 


J.P. and G. W. Beggs, J. E. Lee, of Quitman, 
Ga., and others have incorporated the 
Machine and Foundry Co. to operate the foundry 
and machine shops of G W. Beggs & Bro., 
mer, Alabama. The capital stock is $100,000, and 
the plant will probably be enlarged. 


Bessemer 


Besse 


The Auburn Stove Foundry Company, Auburn, 
Me., have voted to enlarge their plant by erecting a 
building on the north side of the old Maine Central 
shop. Its floor dimensions will be 40x80 feet. The 
new building will contain the boiler and engine, 
and will be used for a finishing-room. 


The works of the Columbia Iron and Steel Com 
pany, and the Pennsylvania Construction Com 
pany, of Uniontown, Pa., have been purchased by 
English capitalists. A small portion of the stock 
of each company is retained by the former owners, 
The operation of the plants will not be affected. 


The erection of anew machine shop at Dexter, 
Me., on the site of the Shaw Tannery, is now an 
assured fact, as all of the capital necessary has 
been pledged. A one-story structure will be put 
up, and will be occupied by the Dexter Machine 
Company, which is desirous of increasing its pres 
ent capacity. 


The Proctor & Gamble Company has been organ 
ized at Trenton, N. J., with a capital stock of 
$4,500,000. The office of the company in New Jer 
sey will be in Jersey City. New York parties or 
ganized the company, and their purpose 
manufacture and deal in soaps, glycerine, oils and 
like substances. 


is to 


The directors of the New Auburn (Me.) stove 


foundry, formerly of Biddeford, have decided to 








erect a new building 40x80 feet, three stories high, 
to be used as a finishing-room. New engines and 
boilers will be purchased, and everything is to be 
completed and the plant put in readiness to begin 
melting Aug. 25. 

A special meeting of the stockholders of the Da 
vol Mills was held at Fall River, Mass., on the 24th 
ult., at which it was voted to increase the capital 
stock from $300,000 to $400,000, the additional capi 


tal to be used in making improvements in the 
equipment of the mill. The additions called for 
are a new engine and boilers, and new carding 


and spinning machinery. 

The Buffalo Forge Co., of Buffalo, N. Y., have 
had printed a lot of fac-similes of letters received 
from parties using their hot-blast system of heat 
ing buildings. The letters are all highly commenda- 
tory of the system, and being mostly from super- 
intendents of industrial establishments, who give 
actual results with its use, the letters may well be 
very effective when simply a shop 
owner without comment. 


enclosed to 


The report comes from Wilkesbarre, Pa.. that 
the proprietors of the Wilkesbarre lace factory 
have been approached by one of the largest firms 
in Nottingham, Eng., with a proposition to transfer 
the Nottingham factory, with all its machinery, to 
Wilkesbarre, and enlarge the factory, making it 
the largest plant in the world. If the scheme is 
carried into operation the capital of the works at 
Wilkesbarre will increased by $1,000,000 of 
local capital. 


be 


Articles incorporating the Kearney (Neb.) Cotton, 
mill were filed with the county clerk on July 3; 
capital stock, $500,000. The incorporators are 
James W. Cumnock, Chicopee, Mass.: G. Marston 


Whitin, Whitinsville, Mass.; George A. Draper, 
Hopedale, Mass.; George W. Cumnock, Woon- 


socket. R. I., and H. N. Baker, Springfield, Mass. 
Work has commenced in earnest on the mill, and 
it will be pushed to completion. It will be built in 
West Kearney. 

F. E. Reed, manufacturer of machinists’ tools, on 
Gold street, Worcester, Mass., has been obliged to 
increase his facilities for manufacturing - still 
further by the erection of another new building, 
40x107 feet, three stories high. He has just com- 
pleted and occupied a new building, 35x125 feet, 
but this increase was not large enough to accommo 
date the pressure of business in the manufacture 
of machinists’ tools. A large elevator for handling 
heavy tools is to be put in. 

The Thomson-Houston Company will erect a new 
building of brick, 60x80 feet, two stories in height. 
in the rear of factories A and B, at Lynn, Mass 


The building is to be used for an_ oil-house 
and japanning-room. The oil-room will hold 
eighty barrels, and will be entirely fire-proof. In 


the next room is a 20,000-gallon cistern, with fire 
pump and hose. Factory K is being rapidly pushed 
Factory J, on Centre street, for the manufacture 
of mining machinery, is completed and ready for 
occupancy. 

The Pratt & Cady Co., of Hartford, Conn., will 
build a new foundry building 250 feet long by 75 
feet wide, which promises to be one of the most 
complete buildings of the kind in the New England 
States. The building will be designed and built by 
The Berlin Iron Bridge Co., of East Berlin, Conn., 
the side walls being of brick and the balance of 
the building being of iron. The building is divided 
into three parts, the central portion being 35 feet 
in width, with two wings each 20 feet in width. 
Through the central portion there will be a 10-ton 
traveling crane running the whole length of the 
building. 

A large electrical manufacturing concern is 
looking for a location in some thriving Western 
city. It represents now a capital of $320,000, and 
the proposition is to increase the capital to $1,000, 
000, and employ from 300 to 500 men. The com 
pany will require a main machine shop 100x250, one 
story; one building 60x200, three stories, an engine 
and boiler-room, and possibly a one-story foundry, 
50x70. All these buildings, with the land 
sary, together with a 250 horse-power engine plant, 
must be contributed, and $200,000 worth of stock 
be taken inthe city securing the location. W.K. 
Freeman, of New York, has opened negotiations 
with Jackson, Mich., regarding a possible location 
there. 


neces 


The Steel Tubular Car Company, manufacturers 
of steel railway cars under the patents of John W. 
Post, with a capital of $5,000,000, have purchased 
5,500 acres near Bradford, McKean County, Pa., 
and there the new city of Charmony is to rise as a 
rival of Pullman. The immense works to be built 
at once will employ 5,000 employes, while future ex 
tensions will increase this many times. A munici 
pality is to be laid out, with neat cottages, per 
fected drainage, water and light systems, and all 
under the control of the company. It is to be a 
typical city, in which beauty of scenery, health and 
steady employment are expected to produce a 
modern Utopia. The enterprise is backed by men 
of ability and unlimited capital. The plans are all 
perfected and work is now under way. Within the 
next 18 months the company expect to have the 
plant completed and their cars running.— Chicago 
Journal of Commerce. 


A press dispatch says: From present indication 
California will have in the near future a new indus- 
try rivaling in importance even the taking of gold 
from the boWels of the earth. The new industry is 
the mining of tin ore near San Jacinto, San Bernar 
dino county. Twenty-seven years ago tin deposits 
were found in this neighborhood, but the value of 
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the discoveries did not seem to be appreciated. 


Negotiations have just been concluded whereby the 
San Jacinto tin mines will pass into the hands of 
an English syndicate with large experience in the 
treatment of these ores, and these men, who own 
the tin mines near Swansea, Wales, pronounce the 
California ores nearly three times as rich as the 
Welsh ores they have been operating with fair 
profit. The formation of the country where the 
mines are situated is similar to that where the best 
tin mines exist. Within the radius of a few 
there are over fifty veins bearing ore. 


miles 


The action of the stockholders of the Philadel- 
phia, Newtown & New York R. in deciding to 
increase the capital stock of the road from $1,200,- 
000 to $2,000,000 is the first step in the project to 
thoroughly rehabilitate the line and make it of 
greater importance and profit than it now is. The 
plan includes the construction of an extension to 
the tracks of the Reading in the northern part of 
the city, probably near Tabor station, so that trains 
may come to Ninth and Green streets, and ulti- 
mately to Twelfth and Market streets, and a 
thorough overhauling of the roadbed and station. 
The extension of the road beyond Newtown is 
also under contemplation. President Corbin, of 
the Reading, had surveys made two years ago from 
Newtown to Somerville, near Bound Brook, on 
the Jersey Central R., and the construction of the 
road to that point is possible. though not definitely 
decided on. The charter of the railroad gives it 
the right to bridge the Delaware River.—Philadel- 
phia Record. 


The Thistle [of the Rio Grande Western] exten- 
sion has been referred to several times. The pro- 
posed line commences at Thistle, on the main line 
of the road, and following the valleys of Thistle, 
San Pete and Servier, connects with the following 
towns: Thistle, Faubien, Mount Pleasant, Spring 
City, Ephriam, Manti, Salina, Richfield, Central, 
Elsinore, Joseph and Marysvale. The contracts 
are let for the first 32 miles of grading, and about 
13 miles of this work is completed. The track- 
laying will be commenced this week by the com- 
pany’s men. The bridges and buildings will also 
be built by the company, and not under contract. 
H. T. Reynolds & Co., Thistle, Utah, have the con- 
tract for the first 32 miles of grading. The work 
on the rest of the line has not been let. No track 
has been laid excepting the re-arrangement of the 
Thistle yard. The maximum grade is 1.5 per cent. 
for trains south, and 1 per cent for trains north. 
The maximum curve is 12 degrees. Old material 
from the main line will be used in the construction 
of this branch. The total length of the line from 
Thistle to Marysvaleis 132 miles.—R. R. Gazette. 


The work of depressing the grade of the Harlem 
Division of the New York Central & Hudson River 
R. R., between 138th street and Bedford Park, New 
York City, and the construction of two additional 
main tracks between 138th street and Woodlawn, 
has now been so far completed that the four tracks 
are in use for the whole distance except for half a 
mile at Fordham, where the depression of the 
grade and the construction of an overhead bridge 
has been delayed for the completion of a sewer 
which is necessary for the drainage of the road-bed 
and by other All the tracks are now 
ballasted with stone as far as completed on the 
new grade, except for about one mile between 
Williamsbridge and Woodlawn, which is ballasted 
with gravel. All of the streets crossing the de 
pressed portion of the line are carried on overhead 
bridges and a number of these bridges are com- 
pleted ; but the new station buildings at Melrose, 
Morrisania, Central Morrisania, Tremont and Ford- 
ham, which are to be built on or near these bridges, 
have not yet been begun. The system of auto 
matic pneumatic block signals being put in by the 
Union Switch & Signal Co., for use on this rebuilt 
line, is in course of construction, but not yet ready 
R. R. Gazette. 


reasons. 


for use. 


The board of railway commissioners of Connecti- 
cut accepted the plans of the York, 
Bridgeport & Eastern R., which is to run from 
Portchester, N. Y., to New Haven. The directors 
of the company are: Henry R. Parrott, of Bridge 


has New 


port; Geo. Cowles, Edward K. Lockwood and 
Clarence B. Coolidge, of Norwalk; Andrew L. 
Winton, of Bridgeport; James D. Mowry, of 


Norwich; Geo. E. Spare and L. B. Adams, of New 
Haven; Thomas N. Brown and Charles B. Inger 
soll, of New York; Wm. Rotch, of Boston: Geo. 
S. Forbush, of Brookline, Mass.; and W. W. Douglas, 
of Providence. The new road will avoid all grade 
crossings of highways and intersecting railroads. 
and will necessitate the construction of a tunnel 
2,400 feet in length through the upper portion of 
the town of Norwalk. Two drawbridges are con 
templated, one over the Saugatuck and the other 
over the Housatonic River. All of the bridges 
along the route will be of stone or iron. The 
southern terminus of the proposed line will be in 
the neighborhood of the old Boston turnpike road, 
where it crosses Byram River in the town of Green 
wich, the survey extending through Stamford, 
Darien, Norwalk, Westport, Fairfield, Bridgeport 
and Stratford, in Fairfield county, and Milford, 
Orange and New Haven, in New Haven county. 
The road will enter New Haven by a different 
route from that contemplated by the old parallel, 
entrance being effected in the vicinity of Whaley 
and North avenues. This fact adds color to the 
impression that New Haven is not intended to be 
the ulimate northern terminus of the proposed line. 
The length of the road is 45 milesin round num 
bers, and the capital stock will be fixed at $6,090, 
000. The total cost, as estimated by the engineer 
in charge, Horace G. Scofield, of Bridgeport, will 
be a little over $5,000,000.- Railway Review, 








Cutting Serews. 
By A MECHANIC. 


I have had considerable trouble in cutting 
good smooth threads on hard stock. After 
trying several different ways of getting over 
the difficulties, the only satisfactory way I 
have found is the one I propose to show in 
this letter. 

I believe this is something out of the usual 
way of doing this kind of work, but as I had 
such success with it, I feel prompted to give 
it to the readers of the AMERICAN MACHINIST. 
I used this method in cutting screw threads 
for face plates on forty-two lathe spindles, 
and found it to be a great saving in time, and 
also on the ‘‘ wear and tear” of my patience. 
By the usual way of cutting these threads I 
have been five and six hours fitting one 
face plate, and then I was not sure of a 
good job. Sometimes when it is least ex- 
pected the tool will take a ‘‘ hop, skip and a 
jump,” and make a gouge in the work, and 
then sometimes we begin to think of that 
long-sought-for ‘‘ putting on tool.” These 
kind of things are apt to give a man the feel- 
ing that he is walking among eggs, and that 
he had better be careful or he will break one. 
When some of us fellows get hold of a job 
like this we begin to look fora path where 
there are no eggs. 

I found when the tool only cut on one side 
of thread, and had a little clearance on the 
other, there was no liability of gouging. 

In order to have the tool cut in this way, I 
first used a wooden wedge iu the slot in face 
plate, first on one side of dog, and then on 
the other. This caused the screw being cut 
to turn a little each way, and so cut first off 
one side of the thread, and then the other. 
This way helped some, but I wanted to have 
top rake on tool, so as to take a big chip. 

I succeeded in the way shown. By using 
a compound rest set at an angle of 60° with 
line of centers, and right and left tools as 
shown, ground at a less angle than the 
thread to be cut, and set with gauge by the 
cutting side. 

I use three tools—two right and one left. 
One right-hand tool I use for roughing out, 
and I round the point a little. 

After roughing out I change tools, putting 
in the left finishing tool, and bring it so as 
to just take enough tosmooth and feed down 
on the angle. After finishing left side I 
change tools, putting in the right finishing 
tool, and bringing the point till it just 
touches the side I have already done, feed 
down on the angle and finish the screw. It 
isa very easy matter to grind and set these 
tools, for in grinding we do not have to fit 
the gauge, but only to have one side straight 
and the angle less. The best way I have 
found to grind a straight side ona tool is to 
grind on the side of a proper emery wheel, 
and hold the edge on a line of rotation. 

It is a very easy matter to bring the tool to 
its work after setting, by using the compound 
rest; so changing tools does not take much 
time. 

The spindles I cut in this way were 24” 
diameter at the threaded end, and the thread 
was pitch 4 U. S. standard. I could cut out 
chips about the same as is taken out with a 
diamond point, and could rough out and 
finish a thread as good as I have ever seen 
in about one hour, therefore I believe this 
worth notice. I have noticed some discus- 
sion about clearance, and angle of top on 
In 
Fig. 2 the line A is equal to the circumfer- 
ence of screw to be cut at one-half depth of 
thread. 
is width Dis the angle of 
thread explained before, but 
whether we make tool on top like H or # 
we shall have to figure what width to make 
it if we want to know how it is going to cut, 
for the thickness of tool will have to be 
measured on the line #. The difference in 
two lengths is not enough to be 
noticed on fine threads, but, as in my exam- 
ple, it is enough to make quite a difference. 
We can find the hypothenuse J, and then, as 
the angles Ad D and £ F are equal, we can 
state a proportion and find the length of line 


F. 


tools for cutting coarse square threads. 


B is equal to lead of screw, and C 
of one space. 
as has been 


these 
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I gave a rule some time ago for finding the 
distance to run carriage back in order to 
lock in right, in cutting fractional threads. 

I will now tell how I manage when cut-| 
ting fractional or anything else. 

When I get everything ready to commence 
cutting I stop the lathe with tool in right 
position for ‘‘ starting in,” and puta chalk 
mark on the upper side of the gear on screw, 
and one on the upper side of face plate or 
chuck, so as to note the position of each. 

Then I go ahead and cut the length of | 
screw, unlock the nut and run the carriage | 
back to about the same position as before. | 
There is nothing fine about the location; it| 
‘an be measured near enough by the eye 





from the point of the tool to the end of the | 
| 


screw. 


I then turn the lathe till the chalk marks | 


come up together, and then lock in the nut 
and go ahead, and know that I am right. 

I consider a good compound rest almost a 
necessity on any engine lathe for general 
machine shop work. Whenever I have many 
inside threads to cut, where I am particular 


to have them smooth and accurate, I always 


use the compound rest if it is to be had. 


I can then use a tool for ‘‘ roughing out,” | 


and easily change tools for finishing, which 


I consider quite an advantage, as we can) 
round the point of the roughing tool a little, | 
and crowd it for all it is worth, and then | 


always have a good, sharp, accurate tool for 
finishing. When we only use one tool we 
have to work very light when roughing out, 
for if we do not it will not be in good con- 
dition for finishing. In this case we have 
the good, sharp, accurate tool on the wrong 
end of the job. 

In cutting inside threads to fit a screw 
plug, I cut a wire so as to just screw in the 
ring, or one we have done right, and use this 
for measuring, not for the final measurement, 
but for an estimate. The wire can be used 


without running the carriage back far, and | 


without cleaning out the thread, as is neces- 
sary when using the plug. 
a ome 
Boring Tapers—Reamers. 


By A MECHANIC. 


I have found, when it is necessary to bore 
a taper hole in any other way than revolving 


the work in the lathe, it is usually done by | where it bears, and large spots where it does 


the use 
reamers. 

When it is necessary that two holes shall 
be accurately in line with each other, this 
way has great disadvantages. There is an 
old and well-known device, which consists 
of a cast-iron hub, with a dove-tailed slot 
planed to the right taper and a sliding block, 
moved by a screw and star wheel. This 
arrangement has its disadvantages, and I 
think would not be practical 
in a hole of less than four 


of double-pointed cutters and 


| 
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large a hole .0005 with a reamer unless it 
was very keen-edged. I could keep adjust- 
ing the reamer till it was about .002 above 
size, and still it would squeeze through with- 
out enlarging the hole. I was telling a me- 


chanic the other day I thought reamers were | 


used when there was nothing to be gained 
by their use. He asked me if I wanted to 
use our grandfather’s ideas. I told him I 
would like grandfather’s ideas as well 
any if they were the best. 
in favoring a thing just because it is new. 

In a great many cases reamers are a neces- 
sity, but in many cases where we are not 
contined accurately to one size I believe they 
are worse than useless. In the case of 


9 
€ 












| 


B 


: CUTTING 
| No. 2. 


C 
spindle boxes for machine tools, where they 
are made of brass or phosphor bronze, it is 
difficult to ream a good hole. We might make 
one that would look well, but it would not 
| bear well. If marking is put on the spindle 
| and turned in the box it will show places 





| not. I believe these boxes could be roughly 
| bored in the lathe chuck, and rough turned 
|on the outside to fit a boring jig, which 
| might consist of a cast-iron box to hold the 
| will work in the hole to slide closely through 
| adjustable bearings in the jig. 
\could be used in the lathe or drill press, and 


|size we could with a single-pointed cutter 


i 





inches in diameter at small 





end. 














The screw is in an exposed 
place, and gets filled with 
chips and dirt. The feed is 


1S 
I do not believe | 


No. 1. 
UY por eo Sy 


| work, and a good stiff boring bar as large as 
This rig 


| if the holes were roughed out to about .01 of 


MACHINIST 


‘‘bull lathe” sometimes. This wasa curi- 
ous arrangement of an old-fashioned wood 
bed lathe. There was a rig at the end of 
this, called a ‘‘ dry dock,” which consisted of 
a wooden head stock, gears, and a large 
spindle and face plate. In boring a large 
wheel on the ‘‘ dry dock,” it was necessary 
to use the carriage and feed work of the 
|“ bull lathe.” Of course there was no accu- 
racy or friendly feelings between these two 
rigs, so they would not pull together. He 
used to have a jack-screw between each end 
| of the ‘‘ bull lathe” and the brick wall, and 
| with one hand ona lever he would steer a 
| boring tool the same as he would a boat 
down the river. 





SCREWS. 


I show a rig for boring taper holes, which, 
I think, would give good satisfaction ona 
great many jobs. It should have as large a 
bar as will work in the hole to be bored. 
The sleeve A should be a good sliding fit on 
the bar, and slotted to receive the hardened 
steel form B, which can be changed to bore 
different tapers, or it can be made to swing 
on its center, and have a set-screw at each 
end to adjust it, and so bore any taper with 
the same form. 

In using this bar between lathe centers 
with work strapped on carriage, it would be 
necessary to clamp the fork (to some part 
of the carriage, so as to slide sleeve A with 
the work. In using the bar on a drill press, 
it would be necessary to clamp the fork to 








not regular, but goes by 
jumps. The cutter is difficult 





to adjust. I have seen diffi- 
culty with taper holes made 
by the use of reamers. 

In a large shop where I once worked, a 
great many split taper boxes were used. 
They would not line up well, and required 
lots of extraexpense in the way of scraping 
or lapping. Some of the foremen had the 
impression that the difficulty lay with the 
man on the boring machine. They thought 
he sprung the work by clamping, so one 
night two of them stayed after hours, and 
set up a job by the scientific principle. The 
next day the job was bored and proved to be 
the worst one ever done. I think they have 
got the impression now that the man on the 
boring machine does know a little, and that 
there is some difficulty with the tools he 
uses. The fact is, all metals are elastic to 
a certain degree. If we want to bore a true 


hole through soft rubber we could not do it 
with a long reamer, but we might do a fair 
job 

feed. 


with a fine-pointed tool and traverse 
I have found it very difficult to en- 








Borine TAPE 


I claim a better job can be done in this way 
than can be done by the use of reamers. 


outside nice and true in the lathe, and ther 
more accurate. 


again it is hard not to bore. 


apart. 


each chalk mark. 


’ 


reckoning.’ 





| Jones’ locker long ago. 





bore quite a number to near the same size. 


We 
would not think of turning a piece on the 


running a hollow mill over it to make it 


A taper is sometimes hard to bore, and 
In an old shop 
where I once worked it was customary, when 
boring a taper hole in the lathe, to graduate 
the ways with chalk-marks about a half inch 
After finding out about what taper 
the lathe would bore if left to itself, we 
would then change the position of the tool at 
An old fellow there (who 
was once a sailor) used to call this ‘‘ dead 
I believe if he had not done 
better with his ‘‘dead reckoning ”’ when he 
was a sailor, he would have been in Davy 
He used to run the 


Rs. 


some stationary part, so as to slide the bar 
y through sleeve. The size of cut can be 
easily adjusted by the screw J). There 


would be no chance for dirt or chips to 


1 bother. The tools can be easily taken out and 
sharpened. The plug # should be driven in 


first and drilled for cutter, and then taken 
out and reduced so as to be an easy fit. 


a. —— 

At the railroad brakemen’s convention held 
in Hartford, July 20, a set of resolutions was 
adopted the bill 


before Congress requiring railroads to use 


favoring the passage of 


automatic couplers and automatic brakes on 
freight trains. One speaker said that two 
thousand men lost their lives yearly, two 
thirds of whom might live but for the wretch 
ed economy that kept in use the hand-coupling 
and brake. Automatic brakes and couplers, 
he said, were not adopted because blood was 


Mysterious Explosion of a Cupola. 


A serious explosion took place in a cupola 
furnace in the iron foundry of Cassidy & 
Adler, No. 585 West Fifty-fifth street, New 
York, on Friday, 18th inst. One 
fatally burned by the escaping iron, and fif- 


han Was 


teen others were injured more or less severely. 
It was reported in the daily papers that the 
cause of the explosion was the neglect of the 


workmen to break ‘‘the crust on top of 
the mass in the furnace, and provide an es 
cape for the imprisoned gases.” This ex- 


planation being very unsatisfactory, one of 
our representatives called at the foundry to 
learn, if possible, the true cause. 

The cupola was of an ordinary type, 7 feet 
outside diameter, and 40 feet high to the 
The casing was of quarter- 
inch iron, and a circular windbox around the 
casing delivered the blast through six tuyere 


top of the stack. 


A Root blower was 
was a mixture of Connells- 

Blast 
Several ladles 
ful of iron had been cast, and the iron hole 
was plugged. 


openings at the bottom. 
The fuel 
ville coke and anthracite coal. 


used, 
was on 
at the time of the explosion. 


The explosion tore out a large hole, about 
four feet square, in one side of the furnace, 
just above the windbox, throwing portions of 
the shell thirty feet or more, and bricks a 
still The 
were blown open at the same time, and the 
of the cupola, other than 
those blown out through the hole in the side, 


greater distance. bottom doors 


whole contents 
were discharged through the opening. 

A great noise and shock, as of the bursting 
From 
the violence of the explosion, as evidenced by 


of a boiler, attended the explosion, 


the shock, and the extent of the damage done, 
it is evident that. it have been due 
to mere weakness of the shell, or its inability 


could not 


to stand the ordinary pressure generated by 
the Root blower, even if the gases were con 
fined undera crust, as stated in the newspapers. 
It must have been a veritable explosion of an 
explosive mixture of air and carbonic oxide 
How such a mixture could be formed 
is the great mystery. 


gas. a 
The chemical reactions taking place in a 
cupola, according to the generally accepted 
of combustion, very simple. 
The oxygen of the air, entering the furnace 


theories are 
and coming in contact with the incandescent 
carbon of the fuel, unites with it, forming 
carbonic acid, a non-explosive gas under any 
If the bed of coal is light 
and the air in excess, a non-explosive mixture 
will be the result. 


circumstances, 


If the bed is heavy, as in 
a cupola, and the air supply deficient, some 
of the carbonic acid will be ‘* unburned” to 
inflammable gas, which 
burns quietly with a pale, bluish flame, form- 
ing carbonic acid again on reaching the air, 


carbonic oxide, an 


as may be seen in any anthracite coal stove 
or house-heating furnace shortly after fresh 
coal has been fired. If, before this carbonic 
oxide gas ignites on top of the bed of coals, 
it is led away into a tank and there mixed 
with a proper quantity of air, and a light is ap 
plied to the mixture, a violent explosion will 
ensue, 

It is difficult to understand how, inside the 
cupola, there could be any quantity of free 
air which could mix with the car 
bonic oxide The foreman at the foun- 
dry confessed his inability to explain the ex- 


present 


gas. 


plosion, and said that other foremen, who had 
called) to account for it, 
Ile said he would not know how to produce 


sec him, could not 
another explosion like it if he wished to, nor 
how to prevent the occurrence of a similar 
one in future, 

It 


cupola furnaces are not at all dangerous. 


that 
If 
they are, it is highly important that we should 


has generally been considered 


know under what circumstances they become 
be taken to 
avoid such disastrous explosions as the one 
We shall be glad to 
hear from any of our readers who may have 


dangerous, and what steps can 


under consideration, 


had experience with exploding cupolas, or if 
any one can give a reasonable theory to ex- 
plain the explosion in Fifty-fifth street we 
will be glad to have it. 

of Public Works Gilroy 
has, ‘‘after a year’s experience,” come to the 


Commissioner 





cheaper than iron. 


conclusion that the only proper disposal 
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to be made of the infinity of pipes that un- 
derlie our principal streets, is to put them in 
tunnels sufficiently large to permit access to 
them for repairs. Over seven thousand street 
openings, he have during 
the past three months, and under these condi- 
tions he very properly concludes that it is not 
to keep the in decent 
The AMERICAN MACHINIST 


Says, been made 


possible pavements 


condition. has 


from time to time during the past five years 
advocated the tunnel system, and we feel 
sure it will eventually prevail. Until this is 
the case, the streets underlined by these 


pipes, so far as pavement is concerned, will 


continue to grow worse as the pipes grow 


older ; at present they are a disgrace to any 
city. 
—___+>- —_—_- 


Foreign Shipbuilding. 





The great activity that the shipbuilding 
industry has enjoyed for two years is being 
reflected in some of the foreign building 
yards, and especially is this the case in Stet- 
tin, Hamburg and Gothenburg. There 
not quite so great a flush of work as there 
was, but the foreign shipbuilding yards are 
still comparatively few, and thus they will 
be able to continue full employment. In 
Stettin, the variety of the work is most con- 
spicuous, for the vessels in course of con- 
struction include very large mail steamships, 
ships of war, and very small vessels. In 
Hamburg two of the building yards are at- 
taining vast dimensions; at Gothenburg 
steamers have been launched up to 3,400 tons 
dead weight, the largest that has been yet 
built in Sweden; and at Bergen there have 
also been built and launched this year some 
mail vessels. The growth of the shipbuild- 
ing industry on the Continent is necessarily 
slow, but it is beginning in earnest. It is 
slow because the steam navies of the conti- 
nental countries are small to what those of 
Great Britain are, and the orders for replace- 
ment are few; and it is slow because conti- 
nental builders have much of their experience 
yet to gaiv. There are disadvantages, too, 


is 


l 
under which these builders work—especially | 
the comparatively long distances the yards | 


are from some of the sources of the supplies | m 
of plates and other material. But there is 
the advantage generally of cheap laber, and 
frequently there is that of cheaper carriage 
than is known by rail in this country. 


the bounty system gives to the builder indi- 
rectly; and thus it must not be wondered at 
if some of the orders for steamships 
foreign buyers, which used to come to us, 
pass now tothe foreign builder. In times 
of brisk trade there will be abundance of 
orders that will come to our builders from 
abroad, because the desire to obtain larger 
mercantile fleets seems more pronounced on 
the part of many nations; but, in times of 


as far as the increase in the losses of vessels | 
may exceed the comparatively small possi- | 
bilities of production in the yards of the | 


countries that are future competitors with) conn 
| 


us.— The Engineer, of London. 
————_ +e — — — 
Measuring a Train’s Speed by 
Tone, 


Musie al| 





An ingenious contrivance for indicating | 
the speed of railway trains isa French in- 
vention. 
this is an arm 


sical note. Connected with 


carrying a stylus which marks its vibrations | 


upon a piece of paper covering a cylinder 
which turns by its own weight. 

All this mechanism is in a small box, 
which can easily be placed among the ballast 
between the sleepers, and which begins to 
register the moment a train reaches it and 
begins to pass over it. Additional features 
consist of tubes secured to three wooden 
pedals placed along the outside of one of the 
rails. When the wheel passes the pedal a 


little cork button placed in a hole in the pedal | 


is forced down, and the air which is com- 


| pressed raises a valve and sets a spring vi- | 


There | 
are at times, also, the abnormal gain which | 


for | 


| forms. 
| less than they formerly were. 


The apparatus consists of simply | 
putting in play a cord giving a normal mu- | — 


brating. The wheel acts similarly upon the 
other pedals, and the result is that three 

marks are made upon the cylinder, which in- 
‘dicate the beginning, the middle and the | 
end of the operation. The three pedals are | 


two meters apart, so that there is a space of | 


six meters covered by the system. 

The speed of the train is then determined 
by the number of vibrations indicated, which, 
through the known number of vibrations per | 
second given by the muscal note, can be | 
readily ascertained, as the more rapidly the 
train runs over the distance between the 
pedals the smaller will be the number of | 
vibrations traced on the cylinder. Conveni- | 
ent tables are prepared showing to the prac- 


| tical observer the exact relation the readings | 


have to the speed.— The Sun. 


dullness, itis to be feared that we shall have | 
fewer foreign orders for steamships, except | 


After all the talk about the large income | 
|of the Pullman car porters, it appears, if we 
make little | 


| take their words for it, that they 
enough. They get very small wages from the 
any, and must pay for everything lost 
| —towe Is slipped into hand-bags and the like 
—and pay a good round price for their uni- 
Then the ‘“ tips” 
Altogether the 
| porters claim that they not only do not own the | 
cars, but that they get a rather precarious | 
| living from them. 





| Machinists’ Supplies and Iron. 
| 





New York, July 26, 1890. 


Iron—American Pig—The market has ruled quiet | 


| during the week, and there have been no new de- 
| velopments of special interest, except the publica- 
| tion of the report by the American Iron and 
| Steel Ass’n., which shows a very satisfactory con- 
dition of affairs, as, 
increased production of the past year, consump- 


tion has kept well up with it, there being now only | 


|about three weeks’ supply on hand. It is said 
that there is a tendency on the part of consumers 
to purchase warrant irons, instead of going to the 
open market, and that there have been cases where 
this proved advantageous to the buyer. 

We quote Northern No. 1 Foundry, $17.50 to $18.50; 
No. 2, $16 to $17. Southern No. 1, $17 to $17.50; No. 
1. Soft, $16.50 to $16.75; and No. 3. $16 to $16.25. 

Scotch Pig—Tne demand has been moderate. We 
quote Eglinton, $19.25 to $19.75; Dalmellington, $21 | 
| to $21.50; Coltness, $23.50 to $24. 

Bar—The demand has been fairly good, and the 
| market tirm. 


are said to be much | 


notwithstanding the greatly | 





ete. quote Common, $1.85; Medium, $1.90; Refined, 

95 to $2 for round lots on dock. 

‘Geaunt— The market continues firm, and prices 
| show an upward tendency. The average quotation 

is about 17\¢c., and the Calumet and Hecla has ad- 
vanced = to 18e. Arizona Ingot is held at 16c., 
| casting rands 1434c. to 15c. 

Lead—The market has been very dull, and prices 
have fallen somewhat. being now at about 4.45c. 

Spelter—The demand has been moderate, but 
| sellers have been firm. 
| We quote ordinary brands of Western, 5.45c. to 

5.60c. Choice, 5.70c. to 5.75c. Refined, 6.75c. to 7c. 
| Silesian, 7c. to 744c. 

Tin—Prices havin ng fallen in London, the market 
here is again easier, but trade continues dull. Val- 
| ues range from 21.20c. to 21.25c. 

Antimony— Regulus has been steadily held, with 
| only a moderate trade demand. 
We — Hallett’s, 2144c. to 214c. Cookson’s, 


. to 2 
Lard Oil The demand is moderate, and it is sell- 
| ing at 49c. to 50c. for prime. 


+ WAN TED* 


** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
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| Wanted —Two first-class pattern makers on 
marine engine work. Address Box 46, Am. Maca. 
| Wanted—First-class vise hands. Gisholt Machine 
Co., Madison, Wis. 
Wanted -—Situation as foreman of pattern shop, 
by a practical man; need ref. Box 45, Am. Macu. 
Wanted--Exp'd man on large Brown & Sharpe 
| universal grinder. Emery, AMERICAN MACHINIST. 
Wanted—A foreman, to take charge of the forging 
| department of bolt and nut works. Address, giving 
age, experience, salary expected, Bolts, Am. Macu. 


Wanted—Situation as foreman by machinist and 
| draftsman; technical graduate; eight years’ experi- 
| ence. Address Box 48, AMERICAN MACHINIST. 


Wanted—Position as sup’t of iron works or will 
run foundry by contract; long experience. Address 
T. D., 203 East 30th street, New York. 


Wanted—By a young man (31), position as fore- 
|man or supt. of machine shop. Experience and 
good reference. Address E, AMERICAN MACHINIST. 


| 


Wanted—First-class machinists. Good pay and 
steady work for the right men. Large protits on 
contract work. ig at once. Betts Machine 
Co., Wilmington, Del. 


Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 


Wanted--Position by A No. 1 sup’t or foreman. 
Good manager of men, anda pusher. Engine, mill, 
| and general machinery : ref. from present firm and 

others. Address Box 51, AMERICAN MACHINIST. 


A foreman of 20 years exp. wants situation; 
thoroughly competent, handles men to best advan- 
tage ; exp’d steam engines, mach. tools, and gen’l 
| machinery. Address Box 52, AMERICAN MAcuINisT. 


Wanted—A foreman in a shop making fine brass 
work. A tool maker accustomed to duplicate work, 





BRADLEY 
HAMMERS 
and FORGES, 


The BEST aA Sees in the WORLD 
UN BY BELT. 


Ower 1500 In Use. 


Three Styles, 15 Ib. to 500 Ib. Heads, 


Our FORGE or heat irons fast enough to keep 
Hammers and men fully employed. 


Send for Catalogue and Prices. 


BRADLEY & COMPANY, Syracuse, N. Y. 
14 Warren St., NEW YORE. 98 Sudbury St., BOSTON. 


EXAMINATION OF LOCOMOTIVE ENGINEERS 


wie 
SINCLATR’S 
Locomotive Engine Running & Management. 
15th Edition, Price, $2.00. 
JOHN WILEY & SONS, 53 E. Tenth St., N. Y. 








THE FOX PATENT UNIVERSAL TRIMMER 
OVER 2200 IN USE, 





ORIGINAL IMPROVED 
Saves Time, Saves Money. 
From New 
Three Sizes, ‘ 
Patterns, 


NO PATTERN ROOM COMPLETE WITHOUT THEM 
id for circular, Mention this paper 


THE FOX MACHINE CO., GRAND Rapios, Mich. 
















| ‘THE STANDARD 


lt Tine ROUT CTH 


87 MAIDEN LANE, 
NEW YORE 





ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 

We are prepared to take Contracts for applying 


Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JOHNS MANUFACTURING €0, 


87 Maiden Lane, NEW YORK. 
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PROV. R. |. 
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WATER WORKS PUMPING 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK. 


ENGINES A SPECIALTY 


GEO. F. BLAKE MANF'G CO. 


8 ULSees E VERY vamery 









nmanceun 4a #04Tee 


BOSTON. 








THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP C0., 


HOLYOKE, MASS. 








64 & 66 


STEEL 


CHICAGO, ILLS, 


For Taps, Dies, Punches, Milling Cutters, 
Lathe and Planer Tools, Cold Chisels, Edged 
Tools and Hardware of all kinds. 


CRESCENT STEEL CO., 


136 FIRST AVE., PITTSBURGH, PA. 


So, CLINTON 8T., 480 PEARL STREET, 
NEW YORK, N. Y. 





Saws. 





Improved Screw Cutting 
Foot and Power 
Drill Presses, Shapers, Band, Circular and Scroll 


Machinists’ Tools and Supplies. 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY CO., 167 W. 2d St., 


CINCINNATI, O. 
MONTGOMERY & 00., 105 Fulton St., New York, Gen’'l Agents, 


LATHES 


Lathes 








TOBIN 


Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


hy RO AY Z E Rods for pumps and bolts. Yacht shaftin Rolled sheets and plates 
for pump linings and condenser tube s ee ts, &c. Spring wire. 
ANSONIA BRASS & COPPER CO., 
Sole Manufacturers, 
Send for Circular. CHICAGO. NEW YORK. 











IMPROVED 


CUTTING-OFF MACHINES, 


6” 


Sizes, 24”, 4”, : 


MADE BY 


BETTS MACHINE CO.., 


Machine Tool Builders, 


WILMINCTON, DEL, 
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with some knowledge of drafting, preferred. Ad- 
dress, with references, Phila., AMERICAN MACHINIST. 


| able to show 
| particulars an 
cago, Ill. 


ood record. Address, stating fall | 
salary wanted, P. O. Box 501, Chi- 


A man qualified to draw and design special ma- 
chinery, tools, jigs, etc., and with some experience 
in handling men, wants such work todo. Address 
R., 32, AMERICAN MACHINIST. 


Wanted—Position as sup’t or foreman; success- 
ful in the systematic manufac ture of machinery 
and mechanical devices, and in the economical | 
management of men. A designer of special tools and | 
fixtures. Box 53, AMERICAN MACHINIST. 


Wanted—aA foreman for Blacksmith and Hammer 
Dept’s, at Pittsburgh Locomotive Works, Pitts- 
burgh, Pa. Must be temperate and thoroughly un- 
derstand the business. State wages expected, and 
address applications to the Company. 


Wanted—-An experienced foreman blacksmith ; 
sober, steady, and accustomed to handling men 
and machinery. State age, nationality, past exp., 
refs. and salary. F. C. Austin Mfg. Co., cor. Carpen- 
ter street and Carroll avenue, Chicago, Til. 


Wanted—To add to office force in large shops in 
Chicago, one or two draftsmen experienced in 
| Corliss and general engine designing, also one 
or two draftsmen experienced in mill building, 
constructions and general machinery. 
Box 40, AMERICAN MACHINIST. 


Wanted—Foreman for our pattern shop, a pat 
tern maker who is master of his trade, who has 
a good education and a thorough understanding of 
drawings, and who has had experience in architec- 
tural iron work. A permanent position and a good 
salary to acompetent man. Address The Snead & 
Co. Iron Works, Louisville, Ky. 


Wanted—A progressive boiler maker to take 


Wanted--A position as superintendent or foreman 
by a practical mach., 12 years in charge of works, 
building port. and stat. engines and boilers. Would 
build engines on contract or take interest in sound 
concern. Address Sup’t, AMERICAN MACHINIST. 


Wanted--Superintendent of factory in iron line 
employing about two hundred hands. Must be 





| table and marine boilers. Must have large experi- | 
ence with men, and be well up in the use of latest 


improved tools and appliances. 
required. 


Best of reference 
Address Q., AMERICAN MACHINIST Office, 


stating particulars and salary expected. 





Address | 


charge of a large boiler works on stationary, por- | 





+ MISCELLANEOUS 


85 cents per line ‘. 


WANTS + 
Advertisements will be inserted under this head at 
each insertion. 





Cheap 2d-h’d Lathes & Drills. 8S. M. York, Clev'd,O. 

Koopman’s Scales for quick measurements. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. 0. Chase, Newark, N. J 

Turned and Highly Polished Iron and Steel Shaft 
ing aspecialty. Merwin McKaig, Cumberland, Md. 

Wanted—Customers for our new Radial Drills. 
C. H. Baush & Sons, Holyoke, Mass. 


| Pittsburgh Boiler Scale Resolvent Co., 


Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ‘Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 

A valuable invention for sale. Guaranteed to pay 
100 per cent. Well secured by letters patent. W. 
Weaver, 1605 So. Broad street, Philadelphia. 


Well located foundry and general repair shops for 
sale cheap, owing to death of proprietor, Address 
Hele n Woodworth, Admin, Nunda, N. N. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, oO. 

R. G. & Co. having secured the American Pat 
ent for their Fuel Economizer for Steam Boilers 
would be glad to troat with some good firms as to 
agency for same. R. Gosling & Co., Hadleigh, Eng. 

Wanted— Engineers to write for Catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsb’gh, Pa. 





NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 





meee | 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


ESSOP’S STEELMEE 


o ut, 
MANUFACTORY, 
SHEFFIELD, 


All Kinds in Stock. 
WILLIAM JESSOP & SONS, L’D.|°™ ivctans: 


PATTERN MAKERS’ SHOOT PLANE & JACK sD 

A.J. WILKINSON & 60., 

BOSTON, MASS. 
SEND FOR CIRCULAR. 





























LECOUNT’S NEW EX 


Amateur’s Size, 


Taking anything from 
# to 1 inch inclusive. 
BEICG coe s cciscts Peeeean $5.00 


Patented Dec. 25, 1877. 
IF YOU WILL TRY THIS TOOL YOU 





PANDINGC MANDREL. 


Machinist’s Size, 


No. PRICE. 
2, peeteunese létol1 in. $10 
ate ana toe 1 “1% 41% 
3 Wg 2 “* 18 

4 (with screw ') 2 ~ 24 “« = 
..* “ 3) «4.9.8 


WILL NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 
SPECIAL MANDRELS FOR SPECIAL JOBS MADE TO ORDER. 





FITCHBURG MACHINE WORKS. 


Manufacturers of 


METAL-WORKING MACHINES. 


Office and Works, 
13 to 
FITCHBURG, MASS. 

Send for Catalogue (E.) 


221 Main Street, 








RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure a good 
side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N. Y. 


BRASS MACHINERY. 


FOR SALE—A complete Brass Plant, including Brass 
Lathes, Engine Lathe, Planer, Milling Machine, Drill 
Press, Buffing and Polishing Machines, &c., and all neces- 
sary small tools and attachments; also finished and un- 
finished brass work for steam, oil, water, &c., foundr 
tools, &c.; complete line of patterns for steam, water oil, 
&c.; also No.2 Pratt & Whitney Die Sinker, 1300 1b. Rem: 
ington Drop Hammer, No. 54 Bliss Press, No. 5 Sturtevant 
Blower, Bradley Forges, Shaftin A Pulleys, Steel Die, 
Blocks, &c. + must be sold! ill also sell Engines, 
Boiler, Shops, &c., on easy terms. Write for list of tools 
and further information = T. P. HOBAN, 

P. O. Box 390. Scranton, Pa. 








post 


BUF 


FALO FORGES. 





Lp Lichetst hd ito EES SEI OP GEIES EECA 
BUFFALO FORGE CO. BUFFALO, N. Y. 





THE BSRLAN IRON BRIDGE CO. 























fice and Works: 


This illustration is taken direct from a photo- 
graph of a foundry building lately built by us for The 
Farrel Foundry & Machine Co., at Ansonia, Conn. 
The building is 126 ft. in width by 300 ft. long and is 
designed for making the heaviest castings. 
ers supported by cast-iron columns shown in this 
illustration are designed to carry a traveling crane 
back and forth the whole length of the building, the 
cranes having a capacity of 
designed to place a jib crane half way between these 
large cast iron columns, which will control the space 
between the columns and the outside walls. 
wing trusses are also designed to support a 5-ton jib 
crane at any point in the wings, 
cranes are placed the whole foundry floor will be com- 
pletely and entirely controlled by power. This is 
probably the best designed and equipped foundry to 
be found anywhere in the United States. 


BAST BERLIN, 


The gird- 


50 tons each. It is also 


a al 
rhe 


so that when all the 


CONN. 


SEND FOR OUR ILLUSTRATED CATALOCUE. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 

(ew Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole covering every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish bis address, 


“SHARTIES: Bul. 









DOG 


‘THE HARDER YOU PUL E TIGHTER 





Can’t slip. Nowrench required. 
Made from |t-2” to 8” or larger. Send 
for sample order subject to approval. 

MANUFACTURED BY 


MIDDLETOWN MACHINE CO., 





MIDDLETOWN, OHIO. 
NGINEERING BRREPARTMENT 
VANDERBILT UNIVERSITY, 


Courses in Civil, Me 
Engineering, and Man 
Professors, 10 Assist ants; two buildings, 

extensive facilities, field outfits, draughting- rooms, 
laboratories and shops. Tuition, $65 per annum. Free 
course in highway construction. For catalogue of this 
or Academic, Law, Medical, Biblica!, Dental or Phar- 
maceutical De *partments, address at once 


Wits Mirearso™® NASHVILLE, TENN, 
MACHINE TOOLS FOR SALE. 


One 8-ft. pulley lathe, $500; 
lathe ; one 36-in. drill press, 
eral outfit of machine shop: 
for them, 


chanical and Mining 
ual Technology. 12 











one 18-in, New Haven 
Lot vises, anvils, gen 
cheap; no further use 
Logan Machine Works, Oil City, Pa. 


FOR SALE—BOLT PLANT. 


Complete outtit for making 20,000 carriage, plow and 
machine bolts and nuts per day. Machines used 8 months. 
Equipped with taps, dies, ete. Best makes. Also stock of 
finished bolts and blanks. Have leased building and must 
sell within 30 days. Price will be made satisfactory. Big 
bargain for some one, 


PETER SAMES, Rockford, Ill. 








T. R. ALMOND, 85 Washington St., Brooklyn, 
V. Y., is prepared to grant licenses on moder: 
ate terms for the use of his 


Patent Loose Pulley Lubricating Device, 


illustrated in this paper, Jan. 23, 1890 issue. 
One tablespoonful of oil will last for months. 








BOOKS 


FOR ENGINEERS AND FIREMEN. 
THE BEST BECAUSE 


written in plain, practical language, 
theories or mathematical formule. 


ROPER’S PRACTICAL HANDY-BOOKS. 


y Stephen Roper, Enginee 
For sale by all Bockselie rs. Send for Dese. riptive Catalogue, 
Free to any Address. 
EDWARD MEEKS, 
PUBLISHER, 
1012 WALNUT SrT., 


They are devoid of 


No. PHILADELPHIA, Pa, 


TO INVESTORS OR MANUFACTURERS, 








SAVE MONEY, 





BY BUYING YOUR 


—Is now in practical use, 
y Patents, 


Address, NOTTAD, 


E. DES MOINES, IOWA. 


a meer article to ppaaninotare, 
STRAP TrOINTS Which has becn well tested 
—Secured b 


COOKE & CO., 
22 CORTLANDT STREET, NEW YORE 


WRITE FOR PRICES, 
Mentioning American Machinist. 


. 





Box 44. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. Barker, Manager, (Registered English 
Patent Agent, According to Act of 
Parliament,) 

ox 


=e 


52 Broadway, New York. 
1S! Strand, London, Eng. 


American and European Patents obtained at equitable 
rates. Special Facilities for Sale of Foreign Patents 
through our London House. A good invention is worth 
as much in Great Britain as in the S. Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi 
ness. Send for Circular, 











“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
acne L 
arena 
Scroll Saws, ni Catalogue 
Circular ‘ree 
Saws, Lathes ofall our 
Mortisers. E Machinery. 








Seneca Falls a Co. 687 Water St. Seneca Falls, N.Y. 


WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 
GENERAL CATALOGUE 


Henry R WokRTHINGTON 
S88 LIBERTY STREET 
NEW YoRK 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 






Corner Lake & Kirtland Sts., Cleveland, 0. 


101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








Castings for High Speed Steam Engine, 


CYLINDER, 4 in. x 4 1-4 in. 


T. SHRIVER & CO., IRON AND BRASS FOUNDERS, 
333 E. 56th St., N. ¥. City. 
Seta of Castings for Engine illustrated ab 
ntecl Shaft, Connecting Kod and Hock shagt and Brasa Pana 
ngs, xed a al te) t eets 
blue prints of working 4 drawings, — julia ceion 








DROP FORCING. 


‘SPEIRS & MOORE, 


WORCESTER, MAss. 








BarNarb’s | SEPARATOR 
| train 
ede 4 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS, 





SEND For CIRCULAR AND Prices, 


CEO. A. BARNA 


15 CORTLANDT 8ST., NE 


tad 
79 


$ 
a 
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@TEAM Double Jet 


PARK iniccror 


san PARK MFG. CO., 


Portland 
Street, 


Boston, 
Mass. 






TO THE BOILER 


WATER 
HE most reliable under varying steam gecemire of any 


tor known. Will work from 15 pounds 
without any adjustment. 
that hey La t 
vent 


INJECTORS AND JET 


to 180 pounds 
Theonly Automatic I ctor 
nog A — hac —_ n shut i thus pre- 
Guarante 


APPARATUS 





SMOOTH 
INSIDE & OUT. 








McFADDEN CoO. 


735 MARKET ST.,. PHILADELPHIA. 
<=. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost In Oil 
alone Several Times 
per Annum, 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DRIPPING AND SPATTERING, 

A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
A lubrication of machine Works 
equally wellin every possib’ 6 position. 


Lackawanna Lubricating Go,, 


41 Coal Exchange, Scranton, Pa. 





: 
#3 


Z 
Z 
Z 
y 
Z 
Z 
g 
Z 
zg 
g 
Zz y 
i 
i 





SOME NOTABLE ARTICLES 


APPEARING IN BACK ISSUES 


OF THE 


AMERICAN MACHINIST. 


The following list is published to facilitate 
the ordering of back numbers containing 
them. Any of these issues can be ordered 
through any newsdealer, or of the tga ag 
ers direct, at the price then ruling, viz. 
4 Cents a Copy. 





1886. 


Pattern Making, Various Articles on. 
Barrows. Appearing in 29 issues. 

Foundry Practice, Various Articles on. By Robt. E. 
Masters, appearing in 16 issues. 

Strength of Different Mixtures of Cast-iron and 
Method of Testing. By Robt. E. Masters, April 


By 2. Wa. 


24. 
Foundry Practice, Articles on. By Foundryman. 
(L. C. Jewett.] Aug. 14, Sept. 25, Dec. 18. 
ro Practice, Artic + . By 8. Bolland, May 
8, 22, 29, June 26, July 
The Morton-Poole Roll Gitaitas Lathe. By Joshua 
Rose, J. G. Tramis, Geo. H- Babcock and C, A. 
Smith, July 3, 24, Aug. 7 . 14, 21,Sept. 25. 
Machine Shop Cost and ‘rime Accounts. By A. J. 
Shaw, Henry Metcalfe and C. A. Burton, April 


8, 17, May 8. 
Tests of Iron. By David Spence, April 17, Oct. 30 
Traction on Grades. By A. B. Ropes, Oct. 30. 
Wilson’s Valve Gear for Locomotives, Oct. 30. 
Casting — plates Face Up. By David Spence, 
Oct. 2 


A Job of ‘Shaft Straightening. By F. L. Johnson, 
Oct. 

weaer Valuation of Machinery Plant. By Ober- 
lin Smith, Aug. 7. 


Making a Cast-iron Sheave. By P. 8S. Dingey, July 
31 


New Dredge Boiler designed by Norman Wheeler, 
July 1 

Core Oven with Rotating Back. By Thos Wathey, 
July 24. 

Universal Table for Lathe Change gl for Screw 
Cutting. By Joshua Rose, July 

Gating, Clamping and Sec uring C A By Mat- 
thew Wiard, May 1 

Printing Frame ‘and Manner of Making Blue Prints. 
By C. L. Redfield, July 31. 

Some Pressure Tests. By C. O. Sine, Nov. 27. 

An Expanding Mandrel—Turning Tapers. By Chas. 
S. Beach, Nov. 27. 
Core Making in Foundries. By David Spence, Nov. 
Making Pattern for Spiral Grooved Drum. By Geo. 

Allge, Aug. 14 
Rolling Conic Sections Applied to Gears. By Geo. 
B. Grant, Nov. 6. 
Ninety-inch Belpaire Fire-box Boiler, Nov. 6. 
7 inthe Milling Machine. By Chas. 8S. 
Aug. 21. 
Engine Crossheads. By J. G. Tramis, Aug. 21. 
Traction and Adhesion. By A. B. Ropes, Aug. 28. 
Internal Key- ore on Milling Machi By A. 


B_ Landis, April 17 

Tapping Holes in Boilers. By A. B. Landis, April 
24. 

How to True Emery Wheels. By L. Best, April 24. 

Work and System in the Drawing-room. By C. L. 


Redfield, Aug. 28. 
Oiling Lathe Carriage Ways. By Wm. H. Bradt, 
By 


Beach, 


‘wy 


Aug. 28 

Moulding a Screw or Worm without Cores. 
George Allge. Sept 11, 18. 

Power Absorbed in Cutting Cast-iron. 
Hobart. Sept. 11, 18. 

Moulding Screw Propellers in Loam. By Chas. A. 
Devlin, Sept. 18. 

Dimensions of Wrought iron Pipes in England. By 
A. G. Brown, Sept 4. 

Truing Up and Re placing Milling Machine Centers 


By James F. 


pang en Alignment. By A. B. Landis, 
Jan 
Methods 2 Working and Tempering Steel. By S. 


W. Goodyear, Jan. 9 
Slotting Tool. By J. J. Bingley, May 8 
How to Make Clean Solid Castings at Least Possible 


Cost. By Matthew Wiard, April 10. 
Truing Milling Machine Centers. By W. R. Ballou, 
April 10. 


Lining Engine Lathes. By Chas. S. Beach, April 
10. 

By J. G. Tramis, April 10. 

By A. B. Landis, Apel 10.~ 

By John J. Grant, _— 10. 


Tools. By Fre d. . Colvin, 


Steam Piping. 
An Equalizing Dog. 
Screw Cutting Dies. 
Some Handy Shop 
April 3. 
Moulding Bells for Blast Furnaces in Green Sand 
Without Patterns. By Geo. O. Vair, April 3. 


Furnace for Heating Long Bars. By W. G. Rich- 
ards, April 3. 

Cutting Tools—Roll Turning. By 8. W. Goodyear, 
Oct. 

Byaeae Forging. By J. Richards, July 10. 
‘Box ” Jig. E. Simonds, June 19. 

Pace Testing aching. By Wm. Merrill, Feb. 6. 

Boring Deep Holes. By A. B. Landis, Mar. 27, 
May 8&. 

Working Steel and Iron. By S. W. Goodyear, 
Feb. 13. 


Inventory Valuations of Patterns. By W. E. Mathe- 
son and others, Jan. 9, Feb. 13, 20, Mar. 6 


Making Cast-iron Half Boxes. By A. J. Shaw, 

Feb. 6. 

Draining Steam Pipes. By W. E. Crane, Feb. 6, 

Brazing and Welding Iron. By J. F. Hobart, 
Mar. 6. 

Deep Holes by Continuous Boring. By A. B. Lan- 
dis, Mar. 27. 


Slotting Machine Tool. By Wm. Foster, Mar. 20 

Compound Engines for Stationary or Factory Pur- 
poses. By W.H. Hoffman, April 24, May 1, 22. 

Engineering Subjects, Articles on. By W. H. Hoff- 
man, Mar. 13, July 24,31, Aug, 21, Oct. 9. 

Self-contained Engines. By W. H. Hoffman, Feb. 27, 
Mar. 6. 

Curving Qualities of Locomotives with High and 
Low enters of Gravity, Oct. 16. 


Making I Large Spur Gear Wheels. By P. 8. Dingey, 
Oct. 

Normal of the Gear Tooth Curve. By Geo. 
B. Grant, Mar. 13, 20, Oct. 9. 

Return Tubular Boilers. ByWm. Lowe, Nov. 27, 


Dec. 4. 
Chimneys for Steam Boilers. By Wm. Lowe, 

27, May 15. Bv F. A. Halsey, May 1. 
Railroad Cost Cards and Expense Sheets, April 24 
The Milling Machine—Its Construction and Uses. 

By John J. Grant, Mar. 20. 
Mechanical Arrangements of the N 


Mar. 


. Hudson Coun- 


PITTSBURGH. 


HALL DUPLEX STEAM PUMPS. 


Send for 1890 or 1890 Catalogue. 


HALL STEAM PUMP C0.,. 


31 LIBERTY ST., NEW YORK. 


CHICAGO. 





Boiler and 
Pump Combined. 


ST. LOUIS. 














THE BUFFALO 


BUFFALO, NY, : 


STEAM PUMPS 


FOR ALL DUTIES. 


STEAM PUMP CO! 


& MANUFACTURERS OF 








5 
Maslin's _ Patent Steam Pump. 
Feb. 12, & Dec, 9. 
chop ae ea Automatic Ad Vacuum 
Pum Handling DIRTY and GRITTY 
LIQUIDS without Wear, Oil or Care, 
Simple, Economical, Efficient & Durable. 
Pumping Plants for Contrac tors, Irriga- 
tion, Water Works, Railroads, Mining & 
General Hydraulic Purposes. Write or call . 












for Cire ~ule ars, JoHN Mastin & Son, Sor 
Manur’xs, 166-167 lst St., Jersey City, N, J, 





WATER SUPPLY TANKS, 
wee PUMPS @ ete, 


aN 


Ps caren . 


WRITE S% 
SSP RICES AND» 
Ne 











ThE Davison STEAM — AND Pree ENGINES 
WARE BEST MADE 


FOR ALL 
SITUATIONS, 


Manufactured by 


M. T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 
BRANCH OFFICES: 


77 LIBERTY STREET, NEW FORE. 
51 OLIVER STREET, BOSTON 





CRUCIBLE AND OPEN HEARTH 
CAMERON SELF-HARDENING 


BRANCH OFFICES: 12 Cliff St., New York. 


STEEL 


ESTABLISHED 18650. 


HOWE, BROWN & CO., L’t'd, Mfrs., Pittsburgh, Pa. 


127 Oliver St., Boston. 


228 Lake St., Chicago. 
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“LITTLE 
GIANT” 







Uses Warm 


Boller Washer and Testing Device. 
Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE M™M’F’G Co., PHILA., PA. 
CATALOGUES FREE. 


IS THE Best Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior to all others for te tong 
and Forcin; 
other 


Water and 
iquids. 
























éu 
iz corr ateicutonD syRacuse.N.Y 3 


ter ttt 
MACHINIST'S SCALES 


PATENT END GRADUATION. 

We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEICHTON, SYRACUSE, N. Y. 





ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 








FORGINGS 








THE 


KEYSTONE 
HANDLE. 


rmanent and 


0 ©. ' able method of 


attaching Hammers and all Edge Tools to 
Handles. Address, 


E. H. BROOKS, LEBANON, PA. 







PAT’D JUNE 4 "gg" 





UNIVERSAL RADIAL 


RADIAL DRILLING MACHIN(S 


THREE DESIGNS. 1X SIZES 
IRES 


EMBODY ALL DES IRABLE FEATS 


PRICES$450 °° S UPWARD 
UNIVERSAL RADIAL DRILL CO 





ty Cable Railway, Mar. 20. 








NNAT U 


S.A 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
Standard Measurements. 


43,900 
in 
Use. 





Flat Bar Gauge. 
JAS. A. TAYLOR & CO. 


Crescent Gauge. 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC 








ROOTS’ NEW ACME HAND-BLOWERS 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. 


8 8. TOWNSEND, Gen. Agt.¥ 22 CORTLANDT ST., 
COOKE & (0., Selling Agts, NEW YORK. 


In Writing, Please Mention This Paper. 
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In the articles regarding thickness 


of plates for Boiler Flues which have 


recently been noticed in the columns of this paper, the importance of FLEXI- 


BILITY IN BOILER CONSTRUCTION 


has been made manifest, 


IN OUR IMPROVED TYPE OF BOILER THIS DESIRABLE FEATURE 


IS CARRIED OUT TO THE FULLEST 


HARRISON SAFET 


Germantown Juncti 
NEW YORK, N. Y. CHICAGO, ILL. 
41 Dey Street. 6 So. Canal Street. 


EXTENT. For particulars, address 


Y BOILER WORKS, 
on, Philadelphia, Pa. 
ATLANTA, GA, MINNEAPOLIS, MINN. 
9 No. Pryor Street. 421 Guaranty Building. 





PonD ENGINEERING CO., 


CONTRACTING ENCINEERS, 


Engines, Boilers, Pumping Engines, Feed 
Pumps, Feed-water Heaters and 
Purifiers, Injectors, &c. 


Send for ILLUSTRATED CIRCULAR. 


St. Louis. Chicago. Kansas City. Omaha. 


PTHOS. H. DALLETT &60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA, 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 











This oe of Feed Water Heater is the Best 


AND THE 


LOWE 


is the simplest 


HEATER 


on the System. 


Has Straight Tubes 


With reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


, Wear the Longest. 


Send for description and 
Histories of Boilers and Feed 
Water Heaters to 


Bridgeport Boiler Works 

Bridgeport, Conn. 
POND ENCINEERINC CO., ACENTS, 
ST. LOUIS, CHICAGO, KANSAS CITY, OMABA. 














Send for Catalogue D. 


| The HOPPES Live-Steam Feed-Water Pursier, 


Guaranteed to Prevent Scale in Boilers. 


\ Using any kind of water. Hard Sheet Steel Troughs, 


Easily Cleaned. 


HOPPES MANUFACTURING Co., 
SPRINGFIELD, OHIO. 





WH. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. 


The best non-conducting material known for 
— Pipes and Boilers. Can _ 


ITS 


cove 


FOS 





Requires less thickness than any other 


“{rade-mang 







ferily 
moved and repeatedly reap 


PLASTIG Tey PE APSHA ES AN ABSO- W 


ring, and is therefore the CHEAPEST. 


SIL MEAL co . 2 Cedar Street, N.Y. 
E, Proprietor. 





A new, in; 
drillin; 
desir 


other. 
TINIUS OLSEN & CO. 
Mfrs, Testing & Hydraulic Mach'y, 
Twelfth and Buttonwood Streets 
PHILADELPHIA, PA. 





—Novelty Patent Hand Drill— 


nious and handy tool for 
Le running at any speed 
. Operator can handle the work 
with one hand, and the drill with the 


SEND FOR CATALOGUE, 


ORCESTER MACHINE SCREW CO. 












Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











—THE 





Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end)in a day. In use in the 
road Shops of the country. Combination Cutter 
Sent 


leading Rail 
for po Bo ae 2 in., 2 1-4 in., 2 1-2 in. and 3 in. flues, $50. 
on approval to Railroad Co's. Liberal Discounts to the Trade. 


VANCE TUBE GUTTER CO., Geneva. N. Y 


MANUFACTURERS OF 


WESTCOTT CHUCK CO.,t 


| Pndependent Cohucks. 


Jaws Reversibie. 


— 














WATSON & STILLMAN, 
204, 206, 208 and 210 E. 43d St., N. ¥. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 





LATHE and DRILL: Diameter. : Cac a 
CHUCKS. — 
|} 15% ** ise 
SEND FOR ILLUSTRATED CATALOCUE. | *4 2 
€6 ” 
HYDROSTATIC IMIACHINERY,] “THE HORTON LATHE CHUCK 
PRESSES, : 
PUMPS, 
PUNCHES, 
ACGUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
ELECTROTYPE PRESS. &e., &e. 





wore TH THR E MUNDRED since and styles of Chucks, made and 
ept in 


THE E. HORTON & SON CO., 


WINDSOR LOCKS, CONN., U.S. A. 





PROVIDENCE, R. I. 


SEND FOR ILLUSTRATED PRICE LIST. 





THIS CHUCK 


A HAS NO SUPERIOR 


Me NY cos rom Oro £1 


MOTT 


GEARED SCROLL | 


OF ITS KIND AND Keydtt 


al THE BEST 3 JAW positive 





SOLD 


((huct| 


Ry ALL 
mate ptt, 


A D FORNEW pescriPt"’ € toe" 
, U SHMAN(GUCK@; 


HARTFORD. CONN. 


ncwFerc 





nt: — 


NEW KEVERSIBLE SAWS. SKND TUK CATALUGUB. 


PEQUOT DRILL GHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will ex- 
amine. Ask at your dealers or write us for par- 
ticulars. 


THED.E.WHITON MACHINE CO. 
No. 5 Oak St., New London, Conn, 


S. A. SMITH, 23 S. Canal St. Chicago, Western Agt. 


HARLES ‘Mil We 
R/ ENGRAVER on WOOD\ 
‘ANN’ ST. # NEW YORK: 

















Steel Balls from # inch to 2% inch for Anti-Friction Bearings a Specialty. 






CHAUNCEY SMITH, vice PRES'T4 
LQWARD SAWYER , TREASURER: 
JOHN J.GRANT: SUPERINTENDENT: 


SEND FOR CATALOGUE. 


iit TTT 


BEDI 


Z ‘hi wef 


Yaya coy \ P| 
IGN: GH 


eT 


eG 


by the JIMoND} patent process. 


LHITCHBURG MASS. OSA 








GRAPHITE PAINT 


For SMOKE STACKS, 
ROOFS ano IRON 
WORK. 








COVERS TWICE 


THE SURFACE, 
DEFIES HEAT 


AND COLD, 







AND LASTS 
5 TO 10 TIMES AS LONG 
AS ANY OTHER PAINT. 
SEND FOR DESCRIPTIVE CIRCULAR, 


JOS. DIXON CRUCIBLE CO., 



















BENJ. F. KELLEY & SON, 





NEW YORK. 


all methods of supply- 


It. 


£ one. 
systematic in design, 








JERSEY CITY, N. J. 


and all parts are ar- 









ranged for durability. 


he cat Boiler & Tank Feed-Pumg 


91 Liberty Street, 


Itis a fact established 
beyond all dispute that 
the most economical of 


ing steam boilers with 
feed water is by the use 
of a pump driven by a 
be The Economic 
Pump is geared five to 
It is compact and 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


Oe ete ANS... TWIST DRILL GAUGE. 


- WYKE & CO., 
ine Machinists’ Tools.—E. Boston, Mass. —Send for Circular, 

















gs Emery Wheel 
ae Surfacing Machine. 
os : 
re 
sist 
PEME SD 
aavo 
c a -°3 
i=. — 
| $2533 
oastg 
ess 
#3,°% 
ao2%%% 
smt4u¢g : 
Boy? oe F A S 
Ba. Fe. S 
dserics 3] 
ser eine & 
Sgiage 2. 
EPEE 85% & ol 
Ei icttF 
Swansea 
Springfield Emery Wheel Mfg. 0o. 


‘| Springfield | Glue & : Emery Wheot Co, 
Western Branch, 18 and 20 West Randolph Street, Chicago, Ills 


BRIDGEPORT, CONN? 





O’BRIEN’S PATENT 


BOILER HEAD FLANGING MACHINE. 





Rapid’ Work. Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


’ 

SIMPSON’S CENTRIFUGAL SEPARATOR 
AND TRAP. 
For ommplying Clean and Dry 
Steam to Engines, Dryers. Etc. 
Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Ervhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com- 


plete and erected. Send for 
particulars. 


, KEYSTONE ENGINE AND 

MACHINE WORKS, 

FIFTH AND BUTTONWOOD STS., PHILA. 
Or, A. 7. ARTHUR, Selling Agent, 18 Cortlandt 8t., N. Y. 














SPRUE CUTTERS. 


SHEARS, 


THE STI 








203-207 Centre Street, NEW YORK. 


TOGGLE-JOINT DRAWING PRESSES. 
STILL IN THE LEAD! 


THE ONLY AMERICAN FIRM 


AWARDED 


A GOLD MEDAL at tHe Paris Exposition {889, 


AND DIES. 
LES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 
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IRON PLANERS 


From 16” to 36” wide by 
any length. 


Hh (; PEASE § (0,, i i 


Worcester, Mass, 










Pease [ron Planers. 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 
x36 in.x12 ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


BEAUDRY’S : 
me ae othe te faa 


uN GAS BLAST FURKACES. 


Send for Descriptive 
Circular. 
Send for Catalogue. Estimates made for 


oo | 
BEAUDRY & C0.,' 
7 mechanical operation requiring 


a | ot “on and — 
able temperature. 





Also Manufacturers of | 














et No. 80 NASSAU STREET 
EZ é as 3 he /. Forges. NEW YORK. 
———— = Room 4, Mason B’dg. NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 
———————~—= NICHOLSON’S EXPANDING MANDRELS 
t 
BRASS COooDSs, Write for new Price List. W. H. NICHOLSON & CO., Wilkes-Barre, Pa. 


For Water, Steam and Gas. Brass and Composition 














AutomaticBolt- Threading 6: N N UeTapping a 
Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in ee 
ence, The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
= Write for descriptive circular and price 


+ Capitol Mig. Co., 125 to 137 Rees St., Chicago, IlL., U.S. A. 











to order. Rapin yh. ce a specialty, oe aac 
W. 8, WILLIAMSON, 
36 to 40 Penn Street, BROOKLYN, N. Y, 
. LIGHT BRASS 


ARTHUR R. KING FOUNDRY & MACHINE WORKS, 
ERIE, 11th & 12th STS., JERSEY CITY, N. J. 
GENERAL MACHINE WORK. CORRESPONDENCE INVITED. 








Machinists’ Fine Tools 


STANDARD TOOL CO., ATHOL. MASS 


SEND f mR N LW “ATALOGUE 


| - 


STEVENS PATENT SPRING CALIPERS » 


Leader, No. 70. Price, by mail, postpaid. 
356 in inch, be tJ 4 inch, he 7516 inch, by 
~y 


8 
All those supplied with Ideal Nut cost. 
ing 25c. additional 
Ideal and Leader Spring Dividers and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists’ Tools. 
Ge Illustrated catalogue free to ail. 


J.STEVENS ARMS & TOOLCO. 
P. O. Box x41, Chicopee Fulls, Mass, 











EVERYTHING FOR 


MACHINISTS 


in any quantity, 


Chandler & Farquhar, 


BOSTON, MASS. 


Send for Catalogue. 











Bolt and Nut Machinery. 


SECOND-HAND TOOLS 
For Sale Cheap. 


1” Acme Bolt Cutter, old style frame. 

No. 44% Schlenkler Bolt Cutter (old style), cuts to 134’ 

No. 5 Schlenkler Bolt Cutter (new style), cuts to 2” 

Double Schlenkler Bolt Cutter (new style),cuts to7%”’ 

Double Lewis, Oliver & Phillips Bolt Cutter, cuts 
to 14%” 

National Double Rapid Bolt Cutter (old style frame). 

3-Spindle Belt Nut Tapper. 

6-ft. Compound Shaper (double tables). 

12’ Crank Planer. 


Durfee & Doe Key Seating Machine. 


The NATIONAL MACHINERY CO. 


TIFFIN, OHIO. 


KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KE Y-MAKINC AT- 
TACHMENTS. 


ANT KEY-SEATER (0., 


EAST SAGINAW, MICH, 


wew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
- - Cents in Stamps (for postage). 


Chas. A. Strelinger & Co., ‘hve Detroit, Mich. 








"ep { 









THE MOORE 
& WHITE C0., 


Friction 
Cluteh 
Pulleys, 
Cut-off 
Couplings, 
&e. 


Avownvu 52 Pen Poow, 


THE PITTSBURGH REDUCTION COMPARY, 


95 Fifth Avenue, Pittsburgh, Pa., U. 8. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 
































Lots of 1,000 lbs. and over....... $2.00 # Ib 
Lots of 500 lbs, and over....... 2.25 B 
Lots of 100lbs. and over....... 2.50 2 tb 


Metal guaranteed to be equal in quality 
to the best metal manufactured by any other 
process. 

Prices on sheets, wire, tubes or castings, 
given upon application. 











ATTENDS. TO rveSLS. 





A new Coneiien rsh¢ “Ml self-oiling ora six months — ae 

r rfec ctio 
‘th Maswkate en IMPROV HKD 
THE STATES MACHINE CO. 


SEXTME WRIGHT DRILL PRESSES 








SAWYERS SAY OP SAWS FILED ON KOGER be 
SAW FILER AND GUMMER, THAT OF ALL THE FEREATURES : 


S THEY EVER és THEY NEVER 





t#~ Our patent quick return. 

OG |F | (#” Our patent device for raising table from the front. 
Drop a postal card in the slot and get a Catalogue. (3 Our improved device for operating back-gears. 
SAMUEL C. ROGERS & 90-. (e" Gibbed heads, operated with rack and pinion. 

(er 20’, 25’, 28”, 32’, 40” swing. 








BRINE TAPS, DIES, REAMERS, ETC. t2” Three largest sizes have our Patent Automatic Stop. 











LIGHTNING AND GREEN RIVER SCREW PLATES. Works: CINCINNATI, O. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. 


THE LODGE & DAVIS MACHINE TOOL CO. 





Eastern House: Western House: 


a 64 Cortlandt St., New York. 68 & 70S. Canal St., Chicago. 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bedford, Mase. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








NGINE Lathes, Hand Lathes, Foot Lathes, Upright Dae 


and Milling Machines. Agents, MANNING, MAXWEL 
MOORE, 111 LIBERTY STREET, NEW YORK, 


NEW sabi MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

Slotters, 
Etc. 











FLATHER ENGINE LATHES 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED UP TO 22 FEET, 


HILL, CLARKE & CO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


L. W. POND MACHINE CO. 
Manufacturers of and Dealers in 
Tron Working Machinery. 
IMPROVED PATENT IRON 
PLANERS A 


SPECIALTY. 
152 
Union St, ‘ 


WORCESTER, 
MASS. 


FLATHER IRON PLANERS. 


Three FLATHER PLANERS, 27°122'x8 ft. 
HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 














4. 6 and 6 Ft. SWING. 


—_——————— air 
H. BICKFORD, 


LAKE VILLACE N. H 





BORING AND TURNING MILLS, 


[ JUST OUT. 
OUR NEW ILLUSTRATED CATALOGUE OF 


Turret Machinery. 


MANY NEW FEATURES. 


JONES & LAMSON MACHINE 6O., 
SPRINGFIELD, YERMONT. 
SEND FOR IT. 
THE NATIONAL 


Feed-Water 


HEATER, 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
800,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


THE NATIONAL PIPE BENDING CO., 


B2 River Street, NEW HAVEN, CONN. 


GHEAPEST BO LT 














PF styit.e 


H. B. BROWN & CO., 


EAST HAMPTON, CT. 





WILLIAM BARKER & C0., 


Manufacturers of 


Iron and Brass Working 


MAE Rl 


140 & 142 E, SIXTH ST., 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 





Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING anv 

) MECHANICAL ENGINEERS 

95 — RTY ST., 

Ew YORK. 

Seaietouee 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs with same 
economy as engine. 

ar to all kinds of En- 
gines. Send for Circular. 








UNIVERSAL ?PLAIN 


< —MILING MACHINES 


EXCLUSIVE SPECIALTY | 


DORES 


~ le THE CINCINNATI MILLING MAGH 0 
-> CINCINNATI. O 


DRAWING INSTRUMENTS, 


200 page Catalogue sent on mention 
of this Journal, by 


Cc. S. WOOLMANR, 


116 Fulton Street, 
NEW YORK. 














Ks —__) THE “EUREKA” PIPE CUTTER 
IS THE BEST AND CHEAPEST MADE. 
No.1 Cuts %torinch Pipe. .... 1.00 Nos, 1 and il 
A NEW JAW Noa“ “toa lt! ‘ret cut all sizes from 
about oncea year will make No.3 Soe eg wae 4-65) to 3 inch 


this Cutter last until you 
Sorget when you bought it, 
as = body never wears out, 


Seesieied to Cut Straight. 


Any Jobber can furnish this tool to you at these prices, 





PANCOAST & MAULE, 


243 and 245 South Third Street, Philadelphia. 





~ CARY & MOEN CO. 





W. C. YOUNG & CO. icsist:.t¢%* 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 














D.SAUNDERS' 





Steam & Gas Fitters’ Hand Tools. 


SEND FOR CIRCULAR, 


Yonkers, N.Y. 


MANUFACTURERS OF 


Pipe Cutting 


THREADING, 


Tapping “Motion 


SONS, 


1 | ae 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 


with strength and lightness. 
No loose 
friction of parts than any other pipe-cutter made. 


arts to become detached and mislaid. 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


Rolling instead of sliding motion. 
Less 





All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS 


bh | 


Bho: pho $< ren é. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND OWNERS 
OF THE U.S.PATENTS. 












7 P, BLAISDELL & CO, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Blastl Engine Lathes. 


All Sizes from 14 D to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


BOYNTON & PLUMMER, 


WORCESTER, MASS, 
Manufacturers of 


y Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning. Mor 
tising, Boring, and Shaping, etc. 


Variety and Universal 


WOOD WORKERS. 














CINCINNATI, 
w OBI, U.S.4. 








Rand, Scroll and Circular Saws, Re 
sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, ete. 
All of the ‘highest standard of excel 
1 


s lence, 
W. H. DOANE, Pres, dD, LL LYON, Sec'y 





CURTIS & CURTIS, 
66 Garden St., Bridgeport, (t., U.S, A, 
MANUFACTURERS OF 
The Forbes Pat. Die Stock, 
IMPROVED AND PERFECTED, 


Machine, ete. 

A portable cutting and threading 
machine with which one man can 
with ease thread pipe up to six inch 
diam. No vise is required. 


SEND FOR ILLUSTRATED CATALOGUE 
Ratchet Drills, Ratchet Die Stocks rhe 
Malleable Iron Pipe Vises. 


WORK SHOPS 


Of Wood and Metal Workers without Steam Power, 
Equipped with Outfits of 


BARNES’ PATENT 
Foot Power Machin’y 


allow lower bids on jobs, and greater 
profits than by any other means for do- 
ing work. Sold subject to trialin your 
shop. Se a fo wr Price-List Catalogue, 
& JNO. BARNES CO., 
pre... 99 Ruby St., ROCKFORD, li 











Barnes’ Foot-Power Machinery. 


Complete outfits for Actual Workshop 
® Business, A customer says: * Consider- 
ing its capacity and the accuracy of your 
No. 4 Lathe, [do not see how it can be 
produced at such low cost. The ve poets 
pede foot-power is any elegant. 
can turn steadily for a whole day, im 
at night feel as little tired as if I had 
been walking around.” Descriptive 
Price List Free. 
a W. F, & JOHN BARNES CO., 
~ 1995 Ruby 8t., RockForD, ILL, 














ra 3} 50) 7. yy aye 
> te: cFEL&ESSE eet 
ON: ){KeUF NEW YORK. RCo, 
(\ Qi |4 FACTORY HOBOKEN, N. J. | il 
os Wr \ Manufacturers of dy i. | 
TOA\ Drawing Materials, Etc., HW be 
: = Superior Swiss Drawing Instru- J tei 
Saas ments, Extra and Best Quality, — 


> German Drawing Instruments, 
Paragon, Duplex, Universal, Anvil Drawing, Helios, Blue Process 
Papers, Scales, Triangles, T-Squares, Drawing Boards, Standard 
Profile and Cross-section Papers. 


Catalogue to professional people on application, 


Pipe Cutting and Threading | 







IMPROVED 


WIRE CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
144 in. to smallest size. 
Price, $7.00 each. 

No. 2 cuts sizes from & 
in. to smallest size. Price, 
$12.00 each. Send $1.00 
for 550-page illustrated 
catalogue of ‘fine tools 
and supplies. No charge 
made when $10.00 worth 
of goods are ordered, 








FRASSE G& C@Q., 
92 Park einen New York. 


tinished Hexagon Nuts, 


OUR CLAIMS: 
Made from best Stock. 
Practically true to Gauge, 


Perfect Hexagon for close-fit. 
ting Wrenches, 


Uniformity of Thread, 

PROMPT SHIPMENTS. 
‘ LOW PRICE. 

Write for Prices, Etc., to 


TRUMP BROS. MACHINE CO., 


Manufacturers, 


WILMINGTON, DELAWARE, J. 8. A. 











sc ids Wl ee _ we 

_ \be $. STARRETT, 

"FINE TOOLS, 
{  ATHOL, MASS. 


a Senp Stamp FoR Futt List. 









































TtatalutshaadasPbauubahal 
piilitititil Lili VATE \i 


(iu wut laduludu) 


GLEASON HICHIN TOOL 


Engine Lathes, 22 inch to 72 inch swing. 
/ron Planers, 26 inch to 84 inch wide. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON. 


GUIDE 
m™ PULLEYS 


FOR 

LIGHT 
: BELTS. 

JOHN ROYLE & SONS, PATERSON, Ni. J. 


REDUGING VALVES. 


This Reducing Valve is the 


STANDARD 


Used by Forty Railroads, 
and all the Largest Mills, 
Factories and Steam 
Plants. 























Mason Rorulste Ch, 


BOSTON. 
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WILLIAM SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJEOTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVIOE. 


THE LOM & ALSTATTER Ut oe 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
» Spacing, Gate 
Multiple, Belt and Steam: 
Driven 












OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, = 


OP SIDE TRON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in. x25 in.x6G ft. 

One 30 in.x25 in.xG ft. with Extra Side Head. 
Two 30 in.x25 in.xs ft. 

One 36 in. x30 in.x8 ft. 

One 48 in.x418 in.x14 ft. with Extra Side TIlead. 
One 48 in.x48 in.x1G6 ft. with Extra Side Head. 


THE DETRICK . & HARVEY MACHINE CoO., 
LEVELAND, 
Acme Single & Double Automatic BOLTCUTTERS. 


BALTIMORE, MD. 
dae vin Mg i 
Cutting from 1-8 in. to 6 in. diameter. 
























MACHINERY, CO. | 
ACME Bolt & RIVET HEADERS, : 
PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885. 

Also SEPARATE HEADS and DIES. > ae 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 
NICHOLSON & WATERMAN M’F’C CO., 


PROVIDENCE, R. 





LATHES. BOLT & NUT 
MACHINERY, 
CUTTING-OFF = 
MACHINES, BROACHING 
TRAVERSE MACHINES, 
DRILLS, FACING 
TRAVERSE MACHINES, 
BORING BOLT LATHES, 
MACHINES, STAY BOLT 
SPECIALS, THRFADERS, 
&e., &e, &e., &c. 








CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 


JAS. HUNTER & SON, 
North Adams, Mass. 





FRICTION 


PUNCHING =* SHEARING MACHINERY 
BOILER MAKERS ROLLS. > 
h 


Janesville se 


























Deposited in the v S. $700,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by i Te from Employees on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 
CHIEF OFFICE IN THE UNITED STATES: 


71 KILBY ST., BOSTON, MASS, 
ENDICOTT & MACOMBER, 





Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 
New York: Kirby & Dwight, 51 Cedar St 





*“PRAY'S BOOK,” 


Cuicaao: Geo. A. Gilbert, 226 and 228 La Salle St. 20 YEARS WITH INDICATOR 
St. Louis: F. D. Hirschberg Bro., 120 N. Third St. Sold to Pas 1890. d 2 in one vol., $2.50 
AGENTS IN ALL THE PRINCIPAL CiTLES, JOHN WILEY & SONS, wy) E. 10th St., N.Y. 


PHILADELPHIA : Tattnall} ‘aulding, John G, Hoover, | 8,200 Copies of 
416 and 420 Walnut St. 





BEMENT, MILES & CO.. 
PHILADELPHIA, PA. 


—— BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Wards, Boiler Shops, Bridge Works, 


Etc., Etc. 
WILMINGTON, 


The > HILLES %& JONES CO.  rtiwae, 


MANUFACTURERS OF 


MACHINE TOOLS, 


FOR 
BOILER MAKERS, BRIDGE BUILDERS, 
SHIP BUILDERS, RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILD- 
ERS, ETC., ETC. 


a HORIZONTAL FLANGE PUNCHES, 
ALL SIZES. 


THE “AERATED FUEL COMPANY, 


ain Street, SPRINCFIELD H. BULLARD, MAN 


FORGING "AND WELDING BY PETROLEUM AIR BLAST. 


L OIL BELOW BURNERS! NO SMOKE, DIRT OR ASHES! 




















eqeumeieh by WILLIAM Ker SON & CO., 170 Lake St., Chica o. W.S. COLLINS, Sept. 29, 1885 
Temple Court, 7 Beekman Street, Rooms 814-816, New York. CHILON JONES, Ganan- July 5, 1887 
oque, Can. G. M. SMITH, Los Angeles, Cai. C.S. BARROWS, 46 Wade Die Cieveland, Feb. 5, 1889 

ents forthe United July 23, 1889 


Ohio, ae and Indiana. GILBERT & BARKER MFG. CO., General A 
States, Sm ngfield © aaa York and Boston. THOMAS, SHEPARD & SEARING, Arapahoe 
uildin enver, 
Te We will repiace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


Quick and 
handy in ad- 
justment. 

Invaluable 

or work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Four sizes. 


CAMPBELL PRINTING PRESS AND MFC. CO., MFRS. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 








PAT'D JUNE 14 1887 








| Our Location, Foundry Capacity and Machine and Pattern Shop Equipment afford 
us special facilities for furnishing HEAVY CASTINGS 
| TO ORDER, in any quantity up to size 20,000 Ibs., or SMALL CASTINGS 


where large quantities are required. Get our estimates and - prices before ordering. 


ALLENTOWN FOUNDRY & MACHINE CO., 


| 3d and Walnut Streets, 


ALLENTOWN, PA. 








WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. & 











THE GHESTER FOUNDRY & MACHINE CO., 


CHESTER, PA. 

Builders of CRANES of every type and capacity, MARINE, PUMPING and BLOwW- 
|\ING ENGINES, CORLISS ENGINES, HYDRAULIC PRESSES, ACCU- 
| MULATORS, and SPECIAL MACHINERY of every description. CASTINGS 
IN DRY OR GREEN SAND AND LOAM. 








CYLINDER SICHT 


PATENT OILERS, °“reen cups. 


Government Regulation 


POP SAFETY VALVES, 
For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & C0., "°A**,naunpess AND 


FINISHERS, 
211 Race Street,’ Philadelphia, Pa. 
1888 CATALOQUE FREE ON APPLICATION. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


ADDRESS : 
By J. G. A. MEYER. 
This valuable series of 106 articles 


. . . 
American Machinist, having been concluded, copies of the 


rican Machinist containing 
96 FU LTON ST., pusevtens sent eS mail to any address 
in the U. 8., Canada or Mexico, for Ty 

NEW YORK. 


or single copies, 5 cts, each, postpaid. 
>, JHE NORTON ORILLS. THE STRATTON 
Arche) FOR LIGHT, SENSITIVE 


AND RAPID DRILLING. S FPA RATO R 


DELIVERS 


DrY STEAM 


To your engine or for any other 
purpose, no matter 1OW LONG 
YOUR STEAM PIPF, or how 
much your BOILER MAY 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 


This valuable series of 98 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any address 
in the U. S., Canada or Mexico, woe 7 65, 
or single copies, 5 cts. each, postpai 


















1, 2, 8, 4 or more Spindles, Sensi- 
tive or Automatic Feed 

To drill from 0 to 1-2 inch holes. 

The Latest and Best; most con 
venient, sensitive and durable Drill 
on the market. 

°Have’Haianced Spindles and Bal 


Write for prices and description, 
or for Special Machinery. 








NORTON & JONES, FRIRE Sp ateotoratogerd 
MachineTool Works, — THE — 
tr Stratton Separator Co, 











W. P. NORTON, BRISTOL, CONN. 32 Cortlandt St., NEW YORK. 
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BUCKEYE AUTOMATIC CUT-OFF ENGINES 
In Use, Over 2,500. 25 to 1,000 H. P. 

These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or bigh rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
#> anteed. Self-contained Automatic Cut-off Engines 12 
= to 100 H. P. for Driving Dynamo Machines a specialty. 
Iilustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio, 
10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, Ill, 


— SS 
SALES AGENTS: W. L. SIMPSON, 18 CORTLANDT STREET, N. Y.f ROBINSON & CARY COMPANY, St. Paul, Minn, 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


BLENINGS RUENEWABLE-SEAT GLOSE, STRAIGHTWAY and CRECK VALVES, 


The Renewable-Seats and Disks are cast from the best Phosphor 
Bronze Metal, which has lasting qualities double that of the best Steam 
Metai commonly used in first-class valves. The seats are simply screwed 
to place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


ALBANY STEAM TRaP Co., 


ALBANY, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


33d and Walnut Sts., Branch Office, 151 Monroe St.. 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ENGINES IN USE. 


\NY Other Gas Engine 
ANIL doing the same work 


NEW TANGYE 












= 
















GUARANTEED percent: Less Gas than 
SAVE YOUR MONEY BY USING 
RIDER’S . 


“Victor” Lathe 
and Planer Tool, 





Corliss - Engines 
Of the highest type, in all 


sizes, are made by 


The Lane & Bodley Co. 


CINCINNATI, O. 






Cutters made direct from bar of 
Round Steel. No fitting required. Send ausze * 


FRANK L. B. RIDER, South Newmarket, N. H. 





The 
described in an illustrated pamphlet, 


merits of their engines are 


which will be sent to any one inter- 
ested. e 





MACHINE TOOLS 


For Immediate Delivery. 


One Driving Wheel Lathe 70’ swing ; second-hand. 

One Fitchburg Engine Lathe 24” by 16’; new. 

One Lathe and Morse Lathe 32” by 17’; new. 

One Lathe and Morse Lathe 36” by 15’; new. 

One Gray Planer 30’ x 30’ x 8’; new. 

One Pease Planer 34’’ x 32’’ x 8’; new. 

One Pease Planer 36’ x 36’’ 8’; special ; new, 

One Powell Planer 30’ x 30’’ x 10’; new. 

One Pond Planer 38” x 38’' x 12’ with 2 heads; new. 

One Powell Pianer 4s’ x 48"’ x 14’ with 2 heads; new. 

One Bement Axle Lathe; second-hand. 

One No. 2 Brainard Milling Machine. 

One No. 4 Brainard Milling Machine. 

i Send for complete List of New and Second-hand 
OOIs. 


HILL, CLARKE & CO.. 


156 Oliver St., Boston, Mass. 


7 essere 
i 


ENGINES from [5 to 400 Horse Power 
Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS #@GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 


BRAINARD GEAR CUTTING MACHINES. 


18 In., 24 1In., 36 In., 48 In. 


HILL, CLARKE & CO., 


General Selling Agents, 








156 OLIVER ST.,, BOSTON, MASS. 


MACHINERY ON HAND. 


Engine Lathe, 14 in.xé6 ft. Fitchburg, new 
- - 14 in. x6 ft. Prentice, “s 
« “ 16 in, x8 ft. Fitchburg fair order 
* ” 16 in.x6 ft. Comp. Rest, Prentice, new 
nad * 16 in.x8 ft Mc Mahon, * 
% bid 16 in x6 ft. Lathe & Morse ¥ in. chuck fitted 
good order 
“ a 18 in.x10 ft. " ** 12 in. chuck fitted 
good order 














“ “ 18 in. x8 ft. Prentice, new 
* = 18 in. x8 ft. New Haven, fair 
pd ° 20 in.x12 ft. McMahon new 
* ” 20 in.x lu Wright, bed 
on * 20 in. x10 ft. Fifield, “ 
+ * 20 in. x8 ft. Wood light, good order 
wy (4 al - 2lin. x10 ft. Fitchburg, good order 
* we 24 in. x12 ft., - new 
“ bo 25 in. x10 ft. New Haven, fair order 
ped * 28 in.x14 ft. Fitchburg, acod order 
” - 28 in.x16 ft Fay & Scott, new 
“ « 38 in.x18 ft. Teonard, good order 
Pulley Lathes, 39 in., 2 heads, Niles. A-1l order 
E i) Cc t N E LAT H E ~ + “ ” 26-36-50 in. Stevens, good order 


Fox Lathes, several sizes, 


T T Lathes, 15-20-40 in, 
B R ASS LA H E Ss io Cabinet Turret Lathe, No. 3 Am Sool < 50.5 good order 
> >i Q ‘4 
BORING AND Plager iesminasi | Rite, 
Pond good order 


. 26 in.x24 in. x8 ft. 
MILLS, = 24in x24 inex? ft. New Haven, 


TURNING Sh ld5in, Stroke, Crank Moti 
s ers, l5in, Stroke, Crank Motion, 
SCR EW MACHIN ES, *R 16 in, stroke, Eberhardt’s Pat., 


wm * Wright, 


fair order 
pew pattern 
new 

‘ 





“ Min. “ Hendey, good order 
on hand and in process of construction, | pritis, 2 in. Comb Wheel Lever, Prentice, new 
* 2lin. Back geared, ” “ 
= 2s, *“*  Self-feed, F. S. “ 
* fo, * ” ” Blaisdell, “ 
“ Bis, * “ “ Currier & Snyder, 2 
4 2 © ” ee Prentice, . 
Garvin No. 2 Universal Miller, new 
Boring and Turning Mill, 39 in. swing. = 


A Large Assortment of other Tools, New and Second 


TOOL WORKS, 











Eclipse Corliss Engine, _» FRICK COMPANY Buiter, 


NON-CONDENSING, 
CONDENSING COMPOUND, 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING 
MACHINERY. 


Send for Special Cireular. 


WAYNESBORO, PA. 











FOUNDRY AND MACHINE DEPARTMENT. 


HARRISBURG CAR MFG, CO., HARRISBURG, PA. 


+H t A SILVER MEDAL 
iphest Award ‘ 






an 
DIPLOMA 


AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 


We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one per cent. guaranteed, 
running light and loaded. Send for catalogue. 

New York Office, Tieming & Kimball, 17 Dey St. 
New England Oftice, John Post, Jr. & Co., 70 Kilb; 
St., Boston. Baltimore Office, ‘Thomas K: Carey 
Bro., 35 Light St., Baltimore. 


TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE, 

At a very Low Price. 


Manufactured by 









= —=——— 


PORTER-HAMILTON 





THE 





aa 


NELSON W. TWISS, 
25 Whitney Ave., New Haven, Conn. 
Send for Price before Purchasing Elsewhere. 


ALSO VERTICAL AND YACHT ENGINES. 


CHANDLER & TAYLOR CO’S 


gr-Conranco STEAM ENGINES 


full Woaa ogee - 
fore ship- p 
12 to 80 H. P. 
IN STOCK FOR QUICK 
é DELIVERY. 
> For Circulars address 


CHANDLER & TAYLOR GO., INDIANAPOLIS, IND 


The best engine in America for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


FOR SALE, encwnes 


The Fishkill Landing Machine Co., 
located at Fishkill, on the Hudson, N., Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 
Address as above, 





















LANE’s 
Foundry & Machin BEVEL GEARS, 


For particulars and estimates apply to 


HUGO BILGRAM, 


Machinist, 
Successor to 
BREHMER BROS., 
440 N. 12th St., Philadelphia, Pa. 


C. H. DE LAMATER & CO. 


have closed their extensive manufactory at the 
Foot of West 13th Street, New York. and have sold 
the Hot Air Pumping Engine and Steam Pump busi- 
ness to the De Lamater Iron Works (incorporated 
in 1889), and the Propeller Wheel business to the 
Samuel L. Moore & Sons Co., of Elizabethport, New 
Jersey. 

in order to close out the remainder of the stock, 
offer for sale 


AVery Desirable Lot of Machinery, 


such as lathes from 15” to 88’ swing, planing ma- 
chines 48''x45'’x10’, 53/’x50'’x12’, 17’’x14'’x24’, 72’’x 
69'’x24’, and various other sizes; drilling machines, 
slotting machines, shaping machines, boring ma- 
chines, bolt-cutting machines, cutting-off machines, 
nut tappers, milling machines, gear cutters, emery 
tool grinders, portable drills, screw-cutting ma- 
chines, vises, lathe and planer tools, and a variety 
of small tools; also traveling and jib cranes. 
Punching and cheastasasachines,for boiler makers, 
with a general outfit of small tools. Blacksmiths’ 
tools, such as anvils, sledges, tongs, etc. Pattern 
lathes, benches, saws, screws, nails and a general 
supply of small tools. Foundry cranes, cupolas 
and small tools. Blocks, ropes, bolts, nuts, wash- 
ers, packings, pipe and fittings, iron and brass 
valves, Boiler iron, steel plate and boiler rivets. 
Bar iron and steel, also steam hammers, and two 
8x16” and one 10’’x20’ Rider cut-off engines. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


HUNTINGDON, PA. 
Fine Upright Engines, 


The following sizes are 
earried in stock, made in 
large quantities, with spe- 
cial tools, at special prices: 

3,4,5,6,7&9H.P. 
se If you want one Engine, 
3 it will pay you to write us. 
+ you handle large 
} quantities, it will pay you 
=~ to write us. 














OPERATED with COAL 
and OTHER MANUFAC- 
TURED GASES AND 
GASOLINE. 
RELIABLE AND 
ECONOMICAL. 
Fully Warranted 
AN DUZEN 
Gas & Gasoline Engine Co, 
6OE. 2d St., Cincinnati, O. 


J. M. VALE, 


Att’y and Counsellor at Law. 


SOLICITOR OF PATENTS. 
Atlantic Building, Washington, D.C. 


Patent Law a Specialty and special 
attention to patent cases on appeal 
to U. &. Supreme Court, Unexcep- 
tional references. 


CAS & CASOLINE ENGINE 























The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 











Hand. Send for Complete List. 
68 Cortentt at, | : &- Stoel eae. 
“proprietor.” BRIDGEPORT, CONN! wew vork. | sorte warisy nen toms 


15 CORTLANDT STREET. 


NEW YORK SELLINC OFFICE, 




































AMERICAN 








MACHINIST [Jury 31, 1890 








brown & Sharpe Mie. Co, 


PROVIDENCE, R.1., U.S. A. 


UNIVERSAL == 
== HAND LATHE. 


It often takes the place of a Screw 
Machine. 


Descriptive Pamphlet Mailed on 





Application, 
B.A. SMITH, Western Representative 
UNIVERSAL HAND LATHE. 23 SOUTH CANAL 87 


CHICAGO, ILI. 








NILES TOOL WORKS, 


HAMILTON, OHIO, 


PLANERS & SPECIALTY. 


New Patterns 1889. 

Strictly 1.1 3t class. Moderate prices. Perfec- 
tion of work- 
manship. 
Positive feed. 
Quick return. 
Extra heavy. 
Large bear- , 
ings. The « 
smoothest 
running 
Planers. 


NEW YORK, 
98 Liberty St. 


















PHILADELPHIA, 


PITTSBURCH, 
705 Arch 8t. 


Lewis Block. 


CHICACO, 
Phenix Building, 














THE YALE & TOWNE MFG CO 


STAMFORD CONN 
NEW YORK CHICAGO, PHILA.BOSTON 








The Original Unvuleanized Packing 
CALLED THE STANDARD <initniteRacking by when all 


{ Accept no packing as JENKINS PACKING unless 
stamped with our ‘“‘ Trade Mark.” 


M JENKINS BROS. }!: 


LATHES. PULLEY LATHES. 
MONITOR AND FOX LATHES. 
TURRET BORING 
EXTRA HEAVY IRON PLANERS. 
TRIPLE GEARED AND CRANK SHAPERS. 
UPRIGHT DRILLS WITH SPECIAL FEATURES. 
IMPROVED MILLING MACHINES. 
t=” MACHINE SHOP OUTFITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL Co., 
WORKS: CINCINNATI, 0. 
EASTERN HOUSE, WESTERN HOUSE, 
64 CORTLANDT ST., 68 & 70S. CANAL ST,, 
NEW YORK. CHICAGO. 









JENKINS sa 


JOHN STREET, N 

ey M Hi K STREET, B IOSTON, 

21 NORTH FIFTH 8T., PHIL 

54 DEARBORN STREET, CHICAGO. 





ENGINE 


LATHES. 





tar SEE ADVERTISEMENT, PAGE 16. 


GOULD & EBERHARDT. 


Near Market St. Depot, 
NEWARK, N. J. 


Pat. Shapers. 
NEARLY 
1,500 
IN USE. 
Sizes 12’’,16’’,24’’,26’,30’". 





HEADQUARTERS IN NEW YORK CITY FOR 


STANDARD 


Milling Machines, 


UNIVERSAL PLAIN FOR 


. LIGHT HEAVY WORK. 
~ |All sizes ready for quick delivery. 


. << 
EBERHARDT’S 
Patent. 

The OWLY ENTIRE- 
LY AUTOMATIC Gear 
— Cutter built, with- 

out exception. 
Sizes 22’’ .25'’36°’,50’’,60’’ 
GEAR AND RACK CUTTING TO ORDER. 









Machines shown in operation by the man'f'rs, 


THEGARVIN MACHINE CO., 


LAIGHT & CANAL STREETS, 
NEW YORK CITY. 





Send for Illustrated Catalogue. 





THE PRATT & WHITNEY CO. 


> EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 
of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


RACK AND GEAR CUTTING MACHINES. 
=ww-- KNURLING TOOLS. oeaeers or SPUR WHEELS, 


- Ss THE TEETH OF 
WESTERN RANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 


THE BILLINGS & SPENCER CO. HARTFORD eae 
MANUFACTURERS OF 
STANDARD MACHINE WRENCHES 


DROP FORGED OF 
BAR STEEL 
IN IG SIZES. 


mr 














y 


Sy 


Ww 


Sd 





TAKING NUTS FORZINCH UP TO ANDINCLUDING NUTS FORIZ INCH BOLTS. 


WARNER & SWASEY, |THE POND MACHINE TOOLCo., 


CLEVELAND, Formerly of Worcester, Mass. 


MANUFACTURERS OF 





: MACHINE M0hs | LT ACHINE TOOLS. 


(4 


™ \ ¢ 
For IRON and BRASS WORK. \ ] 
Qllustrated Catalogue on application. 











BORING MILLS. 


Radia! Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St., N. Y. City. 
NEW SHOPS, PLAINFIELD, N. J. 





MANUFACTURER OF 


|ENGIN E LATHES 
on application. 


O. Ww. FIFIELD, 
il Lowell, Mass., U. S. A. 


FROM 16 to 48 IN. SWING. 


a, 
~ 


GE 


Cuts, Photographs and Prices furnished 








Every machine or manufacturing concern 
should send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately J 
issued by the Lexington Gear Works, of Lex- 
ington, Mass, 


(GRANT ) 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 


. M. ALLEN, Present. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Seconp Vicr-PREsIDENT. 
J. B. PIERCE, Secretary & TREASURER. 











THE G.A. GRAY CO. 


Cincinnati, Chio, 


PLANERS 















or Supplies. AND 
W.P.DAVIS, [[ATHES 
; Rochester, N. Y. 
wane" ———— Works at North Bloomfield. A SPECIALTY. .-4 





(GS. PRATT & TETCAWORTH 


BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y: 























21” x 8 _— Lathe. 
MINN iUla Wena] -\4-t-el 


Anca E TooLs | Torah enn 


Manufacturer 





—of— 


APS & DIE 


M.CARPENTER pani BSE 
ia Ssiniiniit 


TE 

















